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Chair’s Message

Jingang Yi

I am delighted to share updates on
recent developments and the fu-
ture perspectives of our division as
the Chair of the Executive Commit-
tee (ExComm) for the ASME Dy-
namic Systems and Control Divi-
sion (DSCD).

Following a comprehensive SWOT
(Strengths, Weaknesses, Opportu-
nities, and Threats) analysis last
year, the ExComm successfully
formulated the DSCD strategic
plan in the summer of 2023. This
initiative, kickstarted with a mem-
bership survey in early 2022, in-
corporated valuable insights from
our members, ASME Technical
& Engineering Communities (TEC)
Council, and other stakeholders.
The plan outlines five pivotal ar-
eas for advancing the Division: (1)
membership growth and retention;
(2) heightened impact and visibil-
ity of Division-sponsored journals
and conferences; (3) enhanced pro-
ductivity of technical committees;
(4) commitment to diversity, eq-
uity, and inclusion (DEI); and (5)
increased engagement with indus-
try. For each area, we have iden-
tified key performance indicators,
proposed specific actions, and es-
tablished timelines. In the years
to come, the ExComm will collab-
orate closely with DSCD members
and ASME TEC to diligently mon-
itor and report progress towards
these strategic goals.

The year 2023 marked the 80th

anniversary of ASME DSCD. To
commemorate this significant
milestone, the Division organized
a celebratory event and a special
session during the 2023 Modeling,
Estimation, and Control Confer-
ence (MECC) held in October. It
was inspiring to witness leaders
and researchers from academia,
industry, and government agen-
cies come together to reflect on
the Division’s 80-year journey,
acknowledge milestones, address
challenges, and share insights on
future directions in dynamic sys-
tems and control. The MECC also
welcomed a new generation of stu-
dents and young researchers, un-
derscoring the Division’s commit-
ment to nurturing the next wave
of talent. I am pleased to report
a doubling of student membership
over the past five years, surpass-
ing 1,000 in 2023. The Division
remains steadfast in its support
of initiatives aimed at engaging
students and young researchers,
including various events and ac-
tivities such as the DSCD Women
Luncheon, Careers in Academic
Panel Lunch, Rising Stars Invited
Talks, and more. I encourage
you to motivate your students and
postdocs to actively participate in
these events and propose new ac-
tivities for the future.

In the realm of conferences, I in-
vite your active participation in our
sponsored events for 2024, includ-
ing ACC in Toronto on July 8-

12, AIM in Boston on July 15-
18, and MECC in Chicago on Oc-
tober 28-30. Many conferences
in our research communities now
follow a joint concurrent submis-
sion model with high-impact jour-
nals. The 2024 AIM confer-
ence introduces the fifth edition
of concurrent submissions with
the IEEE/ASME Transactions on
Mechatronics, a flagship journal
co-sponsored by the Division. Ad-
ditionally, the 2024 MECC initi-
ates a concurrent submission op-
tion with the ASME Journal of Dy-
namic Systems, Measurement and
Control, and ASME Letters in Dy-
namic Systems and Control, both
sponsored by the Division.

Our Division now boasts an en-
hanced website, featuring updated
information on Division gover-
nance, News and Events, Pod-
cast, Honors and Awards, Techni-
cal Committees, and other related
links, including our latest Newslet-
ter. Your thoughts and sugges-
tions are invaluable, and I encour-
age you to consider volunteering at
any level to contribute to the Divi-
sion’s success.

Finally, I extend my gratitude to all
our dedicated members who vol-
unteer for Division activities and
events, enabling us to continually
grow and serve our community. As
we embark on the new year, I wish
each of you a joyful and healthy
holiday season.

Editorial Board

The Dynamic Systems and Control Division Newsletter is published twice annually (Summer & Winter) to the
Division’s email list. Please submit your items for publication by e-mail to the editorial team or through this
google form (https://forms.gle/dhVsP5DofPsjkJkr5):

Editor: Changliu Liu, Carnegie Mellon University, cliu6@an-drew.cmu.edu

Senior Associate Editor: Shu-Xia Tang, Texas Tech University, shuxia.tang@ttu.edu

Associate Editor: Minghui Zheng, University at Buffalo, mhzheng@buffalo.edu
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Applications of Adversarial Generation Methods in Autonomous Driv-
ing Security

Yonggang Luo, Jucheng Yang, and Yining Meng

Abstract The safety of au-
tonomous driving is a key aspect
of the commercial deployment of
autonomous driving technology.
This paper starts from the per-
spectives of perception safety and
decision-making safety, validat-
ing the emergency response ca-
pability of autonomous driving in
perception robustness and nat-
ural adversarial scenarios, and
comprehensively testing the safety
technology of autonomous driving.
For perception robustness testing,
our work has established a model
robustness evaluation platform.
This platform can automatically
generate adversarial examples and
use these samples to test vari-
ous vehicle perception algorithms.
Through continuous evaluation, it
can track changes in model perfor-
mance and identify its weakness.
At the same time, our work has
developed a set of corresponding
robustness reinforcement tools to
resist adversarial sample attacks
and improve its robustness. For
decision-making level adversarial
scenario testing, a natural adver-
sarial simulation scenario gener-
ation framework has been estab-
lished. It can generate natural ad-
versarial driving scenarios in spe-
cial situations including but not
limited to highways, urban areas,
and ramps, efficiently testing the
adaptability of autonomous driving
track control algorithms in adver-
sarial scenarios and reducing the
accident rate of algorithms in the
real world.

Introduction

In today’s rapidly evolving tech-
nology landscape, Artificial Intel-
ligence (AI) has deeply integrated
into every aspect of our lives, es-
pecially in the autonomous sector,
where AI applications are chang-
ing the way we travel, enhancing
the convenience and safety of driv-
ing. However, as AI technology
is widely adopted, security issues

are becoming increasingly promi-
nent. We understand that true
peace of mind comes only with
safety. Among the many research
directions in AI safety, adversarial
generation methods have gradually
become an important paradigm.
Adversarial generation is not just
a theoretical concept but a practi-
cal technical framework that plays
a crucial role in the entire chain of
artificial intelligence development
processes. This method, by simu-
lating attacker behaviors and chal-
lenging environments, enables AI
systems to train, test, validate, and
reinforce in more complex and re-
alistic scenarios, thereby enhanc-
ing their overall safety and ro-
bustness. During the training
phase of AI models, adversarial
generation methods can produce a
large variety of adversarial exam-
ples [1]. These samples simulate
various attacks, such as subtle
pixel changes in image recognition
or semantic distortions in natu-
ral language processing. By intro-
ducing these adversarial samples
during training, AI models learn
to recognize and resist potential
malicious attacks, thus enhancing
their ability to cope with the com-
plexity of the real world [2]. In the
testing phase, adversarial genera-
tion methods also play a key role.
By creating more complex and un-
foreseen test scenarios, they en-
able a more comprehensive ex-
amination of AI model’s perfor-
mance and safety. This not only
helps identify weak aspects in spe-
cific situations but also provides
guidance for subsequent model
optimization. In the validation
stage, adversarial generation con-
tinuously produces new adversar-
ial examples, constantly challenge
the limits of AI models, ensur-
ing that models can resist various
known and unknown attacks be-
fore release. In the reinforcement
stage of AI systems, adversarial
generation methods help systems

continuously adapt to new threats
by constantly updating and im-
proving adversarial examples [3].
This dynamic reinforcement mech-
anism is key to maintaining the
long-term security of AI systems,
especially in the era of growing
security threats, offering continu-
ous protection. Overall, adversar-
ial generation methods play a vi-
tal role not only in the develop-
ment and deployment of AI sys-
tems but also throughout their en-
tire lifecycle as a key to maintain-
ing security. By applying these
methods at every stage of training,
testing, validation, and reinforce-
ment, the safety of AI systems can
be significantly enhanced, ensur-
ing their stable operation in vari-
able and hostile environments.

Perception Security

In the aspect of perception secu-
rity, to enhance the robustness
of the Changan Intelligent Drive
perception system, an adversarial
sample attack and defense plat-
form has been built. The platform
adopts a comprehensive closed-
loop data flow and model evolu-
tion mechanism, focusing on im-
proving the perception ability and
robustness of AI systems, ensuring
that in the face of diverse security
threats, the intelligent drive per-
ception system’s response strate-
gies are comprehensive and effec-
tive. The platform collects data
from real-world application sce-
narios, reflecting various possible
situations in the real world. Then,
supplemented with advanced ad-
versarial sample generation tech-
nology, it creates data samples for
various simulated attack scenar-
ios. These samples are designed
to simulate various attack pat-
terns that might occur in real envi-
ronments, such as fine pixel-level
changes in image recognition sys-
tems, thereby enhancing the pre-
dictive capabilities and complex-
ity handling of the intelligent drive
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Figure 1: The framework of the adversarial sample attack and defense platform.

system [4]. During the adver-
sarial training phase of the per-
ception model, adversarial samples
are used to systematically train
and test the model. During this
process, advanced attack and de-
fense algorithms are employed, en-
abling the attack model to contin-
ually optimize its generated adver-
sarial samples to deceive the de-
fense model as much as possi-
ble. At the same time, the defense
model enhances its ability to recog-
nize and defend against adversar-
ial attacks by learning from these
samples. This continuous cycle
of attack and defense promotes
the robustness and adaptability of
the perception model in various
complex environments [5]. In the
model evaluation phase, an inde-
pendent test set and evaluation
standards are used to comprehen-
sively review the model’s perfor-
mance to ensure it can withstand
various potential attacks before ac-
tual deployment. Additionally, the
platform adopts a dynamic iter-
ative mechanism, constantly ad-
justing adversarial sample genera-
tion strategies and model optimiza-
tion methods based on real-time
feedback. This closed-loop data
flow and model evolution strategy
not only improve the model’s per-
formance in the current environ-
ment but also ensure its capabil-

ity to respond to future threats.
Changan’s adversarial sample at-
tack and defense platform ensures
the safety and reliability of the in-
telligent drive perception system
in various complex environment
through this comprehensive, sys-
tematic, and dynamic approach,
effectively responding to current
and future security threats.

Decision-Making Security

In terms of decision-making safety,
due to the lack of real-world ad-
versarial scenarios between actual
vehicles, the emergency response
capability of autonomous driving
algorithms in adversarial situa-
tions directly determines the oc-
currence of traffic accidents. There
is an urgent need to build vari-
ous adversarial scenarios in simu-
lated environments to validate au-
tonomous vehicles and enhance
the adaptability of track control al-
gorithms. Using natural adver-
sarial simulation driving scenario
generation technology, at the func-
tional scenario generation level,
the IDM+MOBIL decision model is
calibrated based on the natural
driving data set [6]. The Bayesian
optimization method is used to
search for the parameter combi-
nation that maximizes the objec-
tive function in the fewest itera-

tions [7], and a Flow-based gen-
erative model is employed to fit
the distribution of real data using
deep models [8]. Generative Adver-
sarial Imitation Learning (GAIL) is
used to model human driving be-
havior strategies [9]. The reward
design is mainly composed of mea-
sures of danger and naturalness,
with indicators such as Time-To-
Collision (TTC) and collision oc-
currences expressing danger, and
metrics like KL divergence and ad-
herence to traffic rules measur-
ing naturalness. The Adam opti-
mizer is used for network parame-
ter optimization [10]. Based on this
technological approach, the auto-
matic generation of natural adver-
sarial scenarios in specific scenes
within a simulation environment
is achieved. The testing covers
over more than 5000 basic scenar-
ios such as highways, urban ar-
eas, intersections, and ramps, im-
plementing comprehensive testing
of the main vehicle’s track control
algorithm. According to Waymo’s
autonomous driving test report,
which records one significant in-
cident every 210,000 kilometers,
the method proposed in this re-
search improves the collision effi-
ciency by an average of about 2
million times. This efficiently val-
idates the emergency response ca-
pability of autonomous driving at
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Figure 2: The framework of the adversarial scenario generation technology.

the decision-making level, ensur-
ing that autonomous driving safety
incidents are halted within the
simulation environment.

Conclusions

Overall, the robustness and safety
of autonomous driving systems
have always been key challenges
in the industry. The autonomous
driving intelligent safety testing
and verification system is an im-
portant mode of innovation, uti-
lizing digital and intelligent means
to achieve efficient, comprehen-
sive, and precise testing of au-
tonomous driving systems. This
technological case provides an ef-
fective means of testing for au-
tonomous driving, offering a safe
and reliable testing scheme from
the perspectives of perception and
decision-making, and has been im-
plemented in actual mass produc-
tion, greatly enhancing the safety
and reliability of autonomous driv-
ing systems. This provides other
enterprises and researchers with
opportunities to learn and study,
while also allowing our technology
and methods to undergo broader
scrutiny and improvement. Look-
ing forward, we will continue to
commit to in-depth research and
development in the field of AI
safety, actively responding to tech-
nological challenges, and promot-
ing the broader application of

AI technology in ensuring safety.
Our vision is to establish a com-
prehensive and multi-dimensional
AI safety assurance system, cov-
ering multiple aspects such as
data security, algorithm security,
hardware security, and decision-
making security. We will continue
to optimize and perfect the exist-
ing autonomous driving intelligent
safety testing and verification sys-
tem, enhancing its testing and ver-
ification capabilities in various sce-
narios.
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Towards Building Humanoid General Intelligent Robots

Jianyu Chen

Introduction

The development of human-like in-
telligent robots has been a long-
standing aspiration of humanity.
These machines are envisioned as
powerful tools to assist with var-
ious tasks and serve as compan-
ions. The world is built by human,
therefore an intelligent humanoid
robot can go all places a human
can go, and can do almost all activ-
ities a human can do. Due to these
great properties, humanoid robots
have unlimited application poten-
tials and might define new busi-
ness ecology.

However, the humanoid robot
stands as the most intricate and
multifaceted robot in both hard-
ware and software, integrating a
wide range of functions from var-
ious types of robots such as legged
locomotion, hand manipulation,
and visual navigation. This article
will briefly introduce these chal-
lenges, and present the current
progress achieved by Robot Era,1

our recent founded startup com-
pany, as well as the Intelligent Sys-
tems and Robotics Lab (ISRLab) at
Tsinghua University.2

Hardware Development

A high-performance and reliable
hardware is crucial for building
a high-end humanoid robot. To
construct a robot that exhibits
human-like dynamic behavior, we
have developed a novel generation
of humanoid robot hardware plat-
form from the ground up. In
lieu of conventional high stiffness,
position-controlled actuators, we
have developed high torque density
and compliance actuators.

The actuation system is the fun-
damental element in constructing
a successful humanoid robot plat-
form. Traditional humanoid robots
utilize high gear reduction with
force torque sensor actuators [1].
However, this approach renders
the robot fragile and highly sus-
ceptible to impact. Drawing inspi-
ration from biological muscle, the
series elastic actuator (SEA) intro-
duces an elastic element between
the gearbox and the load to miti-
gate the impact. However, this ap-
proach presents challenges in han-
dling diverse spring stiffness.

Proprioceptive actuation, which
employs motor current to estimate
the torque output of the actuator,

offers advantages such as low gear
ratio and improved transmission
transparency [2]. This approach
has been widely adopted in com-
mercialized quadrupedal robots.
However, its successful imple-
mentation in humanoid robots
poses significant challenges due
to their higher weight and de-
gree of freedom (DOF) compared
to quadrupedal robots. To ad-
dress these challenges, we have
developed all actuators, including
electric motors, gear boxes, and
drivers, as shown in Figure 3a.

The mechanical structure is a piv-
otal component of a humanoid
robot, as it serves to connect all ac-
tuators to the body links. A well-
designed humanoid robot should
possess a comparable degree-of-
freedom (DOF) to that of a hu-
man being. The design of the
lower limbs is particularly crucial
for humanoid locomotion. As il-
lustrated in Figure 3b, our current
humanoid robot hardware com-
prises two types. Unlike tra-
ditional designs where actuators
are displaced at the joint posi-
tion, all three types extensively em-
ploy transmission tools to move
the actuators away from the joints,

1https://www.robotera.com/
2https://group.iiis.tsinghua.edu.cn/ isrlab/
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(a) (b) (c)

(d) (e) (f)

Figure 3: (a) Actuators for our humanoid robots. (b) Hardware structure of our humanoid robots. (c) Navigat-
ing in snow with end-to-end reinforcement learning. (d) Up and down stairs with end-to-end reinforcement
learning. (e) Humanoid robot bi-dexterous manipulation. (f) Humanoid robot bi-dexterous manipulation in
parallel simulation.

thereby reducing leg inertia. To en-
sure strength, we utilize four bar
linkages.

Locomotion Control

Bipedal locomotion is a criti-
cal skill for general humanoid
robots, and it has been a long-
standing challenge dating back to
the 1970s. Previously, most hu-
manoid robots have employed sim-
plified models with static balance
control, such as the integration
of the Zero Moment Point (ZMP)
and the Linear Inverted Pendulum
Model (LIPM). While this approach
is relatively straightforward to im-
plement, it is limited to periodic
walking due to its inability to ac-
count for dynamics information.
As a result, the gait appears rela-
tively stationary and lacks stabil-
ity, despite being kinematically ac-
curate.

In comparison, dynamic robots
such as Boston Dynamics At-
las employ numerical optimization
techniques, specifically Model Pre-
dictive Control (MPC) with Whole
Body Control (WBC), to achieve
highly dynamic motions [3]. How-
ever, the use of hydraulic actua-
tion in Boston Dynamics Atlas al-
lows for the provision of extremely

high force density. On the other
hand, our proprioceptive actuation
is capable of delivering high torque
density as well, although it may
not yet be on par with that of
Boston Dynamics.

Although these model-based lo-
comotion methods have demon-
strated effectiveness in flat ter-
rains, they encounter limitations
when navigating unstructured and
rough terrains. Addressing this
challenge is a key focus of our
work to bridge the simulation-
to-reality gap in locomotion for
reactive robots. Presently, we
have successfully applied end-to-
end Reinforcement Learning (RL)
to develop robust biped legged lo-
comotion skills for our humanoid
robot [4], which can navigate in an
outdoor snowy environment, as-
cend and descend a slope without
slipping or tripping over snow, as
shown in Figure 3c. The robot can
also climb up and down a set of
makeshift, rickety stairs, as shown
in Figure 3d.

Manipulation Control

A proficient humanoid robot
should possess not only effective
legged locomotion skills, but also
dexterous hand manipulation abil-

ities. Due to the high DoF of arms
and hands as well as the complex
contact with the objects, we believe
learning-based methods are more
suitable for bi-dexterous hand ma-
nipulation than model-based con-
trol. When using imitation learn-
ing, an efficient data collection
system is needed. We have de-
veloped tele-operation systems for
fine-grained humanoid bi-manual
control (Figure 3e). When using
reinforcement learning, a fast sim-
ulator is needed for efficiently sam-
ple rollouts in simulation for train-
ing. We use parallel simulation
for reinforcement learning of our
robot in Figure 3f.

A crucial challenge for humanoid
robots is the integration of manip-
ulation and locomotion. Previous
work has shown that using a sin-
gle neural network as the policy
in quadruped robots can result in
stability issues and a highly task-
specific behavior. To address this
issue, we proposed a Decentral-
ized Motor Skill (DEMOS) learn-
ing algorithm [5]. This algorithm
automates the discovery of motor
groups that can be decoupled from
each other while preserving essen-
tial connections. Subsequently, a
decentralized motor control policy
is learned, enabling the robot to

6



DSCD Newsletter Winter 2023 Jan 8, 2024

Figure 4: Decentralized Motor Skill (DEMOS) learning algorithm [5].

perform manipulation tasks while
simultaneously exhibiting effective
locomotion skills, as illustrated in
Figure 4.

Foundation Models for Decision
Making

Large language models (LLMs) en-
code a vast amount of semantic
knowledge and possess remark-
able understanding and reasoning
capabilities. Previous work has
explored how to ground LLMs in
robotic decision making to gen-
erate feasible and executable tex-
tual plans. However, low-level
execution in the physical world
may deviate from the high-level
textual plan due to environmen-
tal perturbations or imperfect con-
troller design. To tackle the above
challenges, we propose DoReMi,
a novel language model ground-
ing framework that enables im-
mediate Detection and Recovery
from Misalignments between plan
and execution[6]. Specifically,
we leverage LLMs to play a dual
role, aiding not only in high-level
planning but also generating con-
straints that can indicate misalign-
ment during execution. Then vi-
sion language models (VLMs) are
utilized to detect constraint viola-
tions continuously. Our pipeline
can monitor the low-level execu-
tion and enable timely recovery
if certain plan-execution misalign-
ment occurs, as shown in Figure 5.

Conclusions

This article firstly introduced the
motivation and importance of
building general-purpose intelli-
gent humanoid robots. It then
introduced the techniques towards
building intelligent humanoid
robots, in respect of hardware,
locomotion control, manipulation
control, and decision making. Our
recent progress are shown in the
article for each parts, including
proprioceptive actuation design,
MPC and RL based robust locomo-
tion controller, bi-dexterous ma-
nipulation skill learning, coordi-
nated locomotion and manipula-
tion learning, as well as LLM and
VLM models for decision making.
Although several achievements are
reached, there are still a long way
to go in the future towards our ul-
timate goal, e.g, building human-
level athletic hardware, human-
level dexterous locomotion and
manipulation control, and gener-
alizable intelligence. Neverthless,
we believe that a that a new era
of robots will finally emerge, hope-
fully in the future not far from
now.
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Figure 5: Grounding language models with plan-execution misalignment [6].
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research goal is to build general-
purpose robotic systems with high
performance and high intelligence.
He has published more than 50 pa-

pers in flagship international con-
ferences and journals in the fields
of robotics and artificial intelli-
gence, and some of the papers
have been selected as best paper
finalists for L4DC 2022, IEEE IV
2021 and IFAC MECC 2021. He
was selected into the Forbes China
30under30 list in 2021.

A Brief Discussion on Opportunities and Challenges in Disassembly
with Human-Robot Collaboration⋆

Meng-Lun Lee, Xiao Liang, Boyi Hu, Gulcan Onel, Sara Behdad, and Minghui Zheng
⋆ This discussion is based on our recent literature review paper on human-robot collaborative disassembly
(https://doi.org/10.1115/1.4063992).

Overview

Product disassembly plays a cru-
cial role in the recycling, reman-
ufacturing, and reuse of end-of-
use products. However, the cur-
rent manual disassembly is not ef-
ficient due to the complexity, un-
certainty, and variation of end-
of-use products. While fully au-
tomating disassembly is not eco-
nomically viable given the intricate
nature of the task, there is po-
tential in using human-robot col-
laboration (HRC) to enhance dis-
assembly operations. HRC com-
bines the flexibility and problem-
solving capabilities of humans with
the precise repetition and handling
of unsafe tasks by robots. Nev-
ertheless, many challenges per-
sist in technology, human workers,

and remanufacturing work, that
require comprehensive multidisci-
plinary research to bridge critical
gaps. These challenges have moti-
vated us to provide a brief discus-
sion on the opportunities and chal-
lenges associated with introducing
HRC to disassembly.

Motivation and Opportunities

Environmental regulations, grow-
ing consumer demand for eco-
friendly products, resource
scarcity, and the potential prof-
itability of salvaging operations
have sparked a heightened inter-
est in end-of-use product recovery.
This has prompted manufactur-
ers to incorporate remanufactur-
ing into their business models.
Notably, even beyond the environ-

mental economic value of what
they once considered as trash. In-
dustrial examples have demon-
strated that remanufactured parts
can be priced up to 50% lower
than new parts, showcasing the
potential cost savings. Implement-
ing strategies such as optimizing
the recycling process, embrac-
ing remanufacturing, improving
disassembly techniques, and ex-
panding repair and maintenance
services all have positive impacts
on businesses. For manufactur-
ers, remanufacturing their own
products allows them to explore
innovative business models, such
as product-service systems and
subscription-based models, while
gaining greater control over the
market by creating their own prod-
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uct ecosystems. From a socioe-
conomic perspective, semi-manual
remanufacturing processes con-
tribute to increased employment
rates by generating new tasks and
driving the need for expanded re-
pair and remanufacturing efforts.
The remanufacturing industry has
shifted its focus from cost mini-
mization to value creation for the
broader social and economic sys-
tems. This paradigm shift neces-
sitates interdisciplinary research
and coordination across multiple
fields, including economics, policy,
occupational health, and engineer-
ing, among others.

Despite the inspiring vision and
successful examples of remanu-
facturing efforts, there exist sig-
nificant barriers to designing an
effective remanufacturing system.
Challenges such as the labor-
intensive nature of disassembly,
high labor costs, small lot sizes,
uncertainty regarding the quality
of incoming cores, core unavail-
ability, and the lack of automation
hinder efficient and profitable re-
manufacturing. Remanufacturers
often face difficulties in maintain-
ing control over the supply chain,
as they passively accept used prod-
ucts with uncertain quality, quan-
tity, and conditions, which fur-
ther complicates the remanufac-
turing and disassembly processes.
While manufacturers have made
great strides in reducing manu-
facturing cycle times through the
extensive use of robotic technolo-
gies in assembly processes, the re-
verse logistic aspect of the pro-
cess still poses challenges. Dis-
assembly remains predominantly
labor-intensive, requiring direct
contact with potentially harmful
elements that can affect human
health. Current manufacturing
design guidelines, focused on op-
timizing assembly efficiency, of-
ten overlook disassembly consid-
erations, resulting in suboptimal
practices. The automation of dis-
assembly remains an underdevel-
oped field.

HRC presents a promising solu-
tion for the labor-intensive disas-
sembly process. By leveraging the

unique strengths and capacities of
both humans and robots, the goal
is to compensate for each other’s
weaknesses. Integrated efforts are
required to improve the efficiency,
safety, and sustainability of the
disassembly line within the reman-
ufacturing work domain. Collab-
orative tasks such as disassem-
bly, repair, and replacement can
be carried out by robot manipula-
tors and human workers, foster-
ing a collaborative environment in
remanufacturing factories (work-
place).

Although there has been an in-
creasing adoption of HRC in dis-
assembly, many challenges in this
domain have not been thoroughly
identified, discussed, or studied.
We aim to identify the gaps that
currently exist among technology,
workers, and the work environ-
ment. Addressing these gaps is
crucial to fully harnessing the po-
tential of HRC in remanufacturing
and ensuring its successful inte-
gration into industry practices.

Key Challenges

The incorporation of HRC within
remanufacturing facilities offers
substantial sustainability benefits
and enhances the quality of hu-
man work experiences. However,
it also introduces a set of inter-
connected challenges that affect
technology, workers, and the over-
all work processes. While HRC
has been explored in the context
of manufacturing, its specific im-
plications in the realm of disas-
sembly remain relatively underex-
plored. Particularly, in the case of
end-of-use products characterized
by traits like low-volume produc-
tion, high diversity, and variable
quality, the integration of collabo-
rative disassembly presents chal-
lenges for both human operators
tasked with efficient disassembly
and robots striving for complete
automation. This is particularly
relevant for SMEs that may pos-
sess limited resources for adapta-
tion. This section delves into the
multifaceted challenges associated
with the introduction of HRC into
the disassembly process, drawing

from our extensive review of recent
literature. We have considered not
only papers directly related to HRC
in disassembly but also research in
related sub-domains.

Disassembly cannot be simply
considered as the reverse of as-
sembly: current manufacturing
design guidelines, such as the
minimization of part counts and
the use of self-fastening compo-
nents, tend to prioritize assembly
efficiency at the expense of dis-
assembly. Moreover, disassem-
bly often involves a diverse ar-
ray of end-of-use products, each
with uncertain quantities, varying
quality, and differing conditions.
Consequently, the implementation
of HRC in disassembly processes
must meet three critical criteria:
(1) efficiency, (2) affordability, and
(3) adaptability to the wide range of
end-of-use products characterized
by substantial uncertainties. The
necessity for adaptability, from a
technological standpoint, places a
premium on precise human mo-
tion prediction—a formidable task
given its complexity and nonlin-
earity inherent in disassembly ac-
tivities. This complexity is fur-
ther compounded by the unpre-
dictability introduced by environ-
mental factors and interactions
with other agents. Moreover, the
absence of widely-accepted real-
world datasets specific to disas-
sembly poses a significant hurdle
in training and validating predic-
tion models. Efficiency and cost-
efficiency pose another technolog-
ical challenge in the implementa-
tion of HRC for disassembly, par-
ticularly when dealing with end-
of-use products with limited re-
sale value. Existing safety mech-
anisms, such as halting or slowing
down robots when they come into
proximity with human workers,
can substantially impede overall
efficiency in HRC scenarios, mak-
ing the application of HRC in dis-
assembly significantly more chal-
lenging. Thus, the paramount ob-
jective becomes the maximization
of operational efficiency while min-
imizing cost, all the while ensur-
ing the utmost safety for human
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workers. This balance is essential
to facilitate the widespread adop-
tion of HRC in disassembly pro-
cesses. Conquering these multi-
faceted challenges and devising ef-
fective solutions remains an on-
going pursuit within this research
domain.

When considering the perspective
of workers in HRC scenarios for
disassembly, it becomes evident
that ensuring physical safety alone
is insufficient. This is because the
disassembly environments for end-
of-use products can often be char-
acterized by poor structure, disor-
der, dirtiness, and potential haz-
ards. Unlike assembly sites, which
are typically clean, well-organized,
and equipped with advanced tech-
nology, workers in disassembly
settings face a higher vulnerabil-
ity to excessive mental stress and
psychological workload. Therefore,
the design of HRC for disassem-
bly must prioritize the mental and
psychological well-being of work-
ers to foster comfortable interac-
tion and collaboration between hu-
mans and technology. Addressing
these aspects introduces new chal-
lenges, particularly in the devel-
opment of comprehensive and de-
pendable measurement methods
to evaluate the mental and psycho-
logical health of workers engaged
in HRC disassembly. Moreover,
from an occupational safety stand-
point, existing standards such as
ISO standard 10218 generally do
not explicitly account for person-
nel safety, let alone in the con-
text of disassembly environments.
These complexities in safety con-
siderations extend beyond those
typically encountered in manufac-
turing sites. A noteworthy gap
emerges in the realm of regulations
and policies related to the mental
and psychological health of human
workers and occupational safety
within the context of disassembly.
These gaps must be effectively ad-
dressed before the widespread im-
plementation of HRC in disassem-
bly and re-manufacturing can re-
alized. It is important to note that
this particular aspect remains an
underexplored area in existing lit-

erature, highlighting the need for
further research and policy devel-
opment in this crucial domain.

Regarding work, while substan-
tial efforts have been made to
model the effects of artificial intel-
ligence on labor markets and the
broader economy, recent studies
have yet to comprehensively ac-
count for the distinct characteris-
tics of the emerging remanufactur-
ing sector, particularly within the
context of advanced HRC systems.
Nevertheless, the potential for sig-
nificantly enhanced efficiency and
productivity through HRC in dis-
assembly is undeniable. By en-
trusting robots with repetitive or
hazardous tasks, human labor can
pivot towards more strategic roles,
thereby elevating the overall qual-
ity of work. The evolution of dis-
assembly with HRC has the power
to catalyze a transformation in the
workforce, ushering in new job op-
portunities and roles. The fu-
ture of disassembly labor within
an HRC framework envisions a
collaborative environment where
humans and robots synergize to
leverage their respective capabili-
ties. However, realizing these ben-
efits hinges on meticulous plan-
ning and strategic investment. It is
crucial to recognize that there are
tangible costs associated with the
adoption of this technology. Ex-
penses linked to technology acqui-
sition, training, safety measures,
and change management are very
much real. For example, exist-
ing HRC-enabled workstations de-
signed for specific products may
not be economically adaptable
to the disassembly of end-of-use
products, given their unique char-
acteristics of low-volume and high
diversity. SMEs, which constitute
a significant sector in the disas-
sembly and recycling of end-of-use
products, often grapple with lim-
ited capital resources required for
the initial setup costs of collab-
orative robots. Thus, the chal-
lenge lies in finding ways to reduce
the cost of HRC-enabled disas-
sembly, encompassing technology
acquisition, training, safety mea-
sures, and more, while simulta-

neously maximizing the profitabil-
ity of recycling end-of-use prod-
ucts. Nonetheless, when eval-
uating these investments in the
broader context of potential bene-
fits, they can be deemed as indis-
pensable steps. Such investments
not only hold the promise of eco-
nomic prosperity but also aspire to
shape a future where businesses
operate at heightened productivity
levels, jobs are safer and more ful-
filling, and the manufacturing sec-
tor embraces sustainability as a
guiding principle.

Beyond the interconnected chal-
lenges discussed earlier, the in-
tegration and implementation of
HRC in disassembly introduce an
even greater level of complex-
ity. Several critical loops in this
ecosystem remain insufficiently
explored and unresolved: (1) Prod-
uct Design Guidelines: Existing
product design guidelines have yet
to encompass considerations re-
lated to HRC-enabled disassem-
bly. The current design princi-
ples tend to overlook the intrica-
cies of disassembly with human-
robot collaboration. (2) Occupa-
tional Safety Standards: Present
occupational safety standards pre-
dominantly emphasize short-term
physical safety, particularly the
prevention of collisions and acci-
dents. The broader aspects of
safety, especially concerning men-
tal and psychological well-being,
remain less emphasized. (3) Eco-
nomic Literature: Conventional
economic literature has not suf-
ficiently addressed the modeling
of HRC production systems and
their implications for labor mar-
kets. Often, these models assume
a scenario where robots entirely
replace human labor rather than
focusing on how robots can com-
plement human work. Addition-
ally, these models may not ad-
equately account for the unique
dynamics of the remanufacturing
sector, where data on economic ac-
tivities are limited. The absence
of sector-specific economic data in
the remanufacturing domain fur-
ther complicates the development
of accurate models and analyses.
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In summary, the complexities of
incorporating HRC into disassem-
bly processes are multifaceted, en-
compassing technology, workers,
work processes, and their seam-
less integration. Although the
potential advantages are signifi-
cant, it is imperative to engage in
meticulous planning, substantial
investment, and effective coordi-
nation across various domains to
successfully navigate these chal-
lenges. Such efforts are instru-
mental in shaping a future where
HRC in disassembly translates into
heightened productivity, increased
job satisfaction, and a more sus-
tainable approach to industrial
processes.

Meng-Lun Lee re-
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Note:

This discussion is based on our recent literature review paper on human-robot collaborative disassembly:

Lee, M., Liang, X., Hu, B., Onel, G., Behdad, S., and Zheng, M. (December 4, 2023). ”A Review of Prospects
and Opportunities in Disassembly With Human–Robot Collaboration.” ASME. J. Manuf. Sci. Eng. February
2024; 146(2): 020902. https://doi.org/10.1115/1.4063992.

This material is based upon work supported by the National Science Foundation (NSF) - USA under Grants
No. 2026533 and No. 2026276.
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MECC 2023 Student Activities

Satadru Dey (Pennsylvania State University) and Hossein Rastgoftar (University of Arizona)

Various activities were organized
and hosted for students and young
members of the community dur-
ing the MECC 2023. The best stu-
dent paper competition received 26
nominations from the community,
and a panel of judges selected five
finalists from them. During the
conference, these five finalists were
invited to present their respective
papers in front of a panel of judges
who ultimately selected the win-
ner. Apart from the best stu-
dent paper competition, DSCD Ris-

ing Stars invited sessions were or-
ganized where postdocs and se-
nior Ph.D. students nearing grad-
uation showcased their research
accomplishments. A total of four
sessions were organized focusing
on energy storage, robotics, learn-
ing and estimation, and control
design and applications – where
the rising stars of the community
presented their research. A net-
working session among the rising
stars was also hosted. A special
session titled “Careers After PhD:

Possibilities and DEI Perspective”
was hosted where panelists from
academia, industry, and govern-
ment lab interacted with the stu-
dents and discussed various topics
related to education-to-workforce
transition and diversity, equity,
and inclusion. The conference also
provided partial travel support to
82 students through the generous
funding from AACC and ASME-
DSCD.

ASME DSCD Women’s Luncheon at MECC 2023

Minghui Zheng (University at Buffalo) and May-Win Thein (University of New Hampshire)

A women’s luncheon was or-
ganized and hosted during the
Modeling, Estimation and Con-
trol Conference (MECC) at South
Tahoe Events Centre, Lake Tahoe,
Nevada, on October 3rd, 2023. It
was sponsored by the ASME Dy-
namic Systems and Control Di-
vision (DSCD). It aims to bring
new female members into DSCD,
facilitate mentoring development,
and promote the retention, recruit-
ment, and growth of female DSCD
members. We are very honored to

have four amazing panelists, Pro.
Ella Atkins from Virginia Tech,
Prof. Simona Onori from Stan-
ford University, Prof. Juan Ren
from Iowa State University, and
Prof. Anna Stefanopoulou from the
University of Michigan, to share
their insights and suggestions re-
lated to women’s careers and lead-
ership roles in academia. Ap-
proximately 40 participants partic-
ipated in the women’s luncheon.
It was a great opportunity to net-
work, share experiences and sto-

ries in research and careers, fos-
ter collaboration, and build con-
nections with the growing group
of female researchers in dynamics
and control.
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Interview with Recent NSF CAREER Awardees

Mamadou Diagne

Bio: Mamadou Diagne holds
the position of Assistant Profes-
sor with the Department of Me-
chanical and Aerospace Engineer-
ing at UC San Diego. In 2013, he
completed his Ph.D. at the Labo-
ratoire d’Automatique et du Génie
des Procédés of Université Claude
Bernard Lyon I in France. From
2013 to 2016, he was a postdoc-
toral researcher at UC San Diego
and University of Michigan. Be-
tween 2017 and 2022, he was As-
sistant Professor with the Depart-
ment of Mechanical Aerospace and
Nuclear Engineering at Rensselaer
Polytechnic Institute. His research
focuses on the control of par-

tial differential equations (PDEs)
as well as systems that are de-
scribed by PDEs coupled with non-
linear ordinary differential equa-
tions (ODEs) known as PDE-ODE
cascade systems. He has coau-
thored significant contributions on
delay systems control, adaptive es-
timation and control, and event-
based control. His expertise ex-
tends to the control fluid and flow
systems, with applications to wa-
ter systems, extrusion processes,
traffic systems, supply chains and
production systems. He received
the NSF CAREER Award in 2020.

Q: Congratulations on your re-
cently awarded CAREER project!
Can you please introduce it to
our readers?

A: Thank you very much. The fo-
cus of my NSF CAREER project is
on addressing the challenges as-
sociated with managing water re-
sources in human-engineered wa-
ter infrastructures. Spatiotempo-
ral dynamics governing the evolu-
tion of both water and sediment
layers in a river– the 1D Saint-
Venant Exner model augmented
with suspended sediment parti-
cles dynamics– powered by gate
actuation mechanisms is explored
to achieve stability of sediment
entrainment and deposition rates
while satisfying water demand.

Often, the extraction of water
for various purposes, whether
through gates or dams’ manipula-
tion, can significantly impact the
stability and health of ecosystems
in the surrounding environment of
water courses such as rivers. The
alteration of the flow regimes does
not only change the natural flow
in water ways but causes sub-
stantial losses of natural habitats,
degrades water quality and tem-
perature while inducing huge dis-
ruptions in diverse ecological pro-
cesses that sustain biodiversity.

Q: What are your suggestions
how to prepare a successful CA-
REER proposal?

A: The primary objective of a CA-
REER grant is to provide sup-
port to young researchers, en-
abling them to cultivate a compre-
hensive understanding and vision
within their respective field. The
word vision is associated to a long-
term goal over a span of at least
ten years. To reflect thoughtfully
on one’s professional trajectory in
the coming decades is pivotal to
the development of a vision sup-
ported by a CAREER grant. The vi-
sion establishes a nexus between
exemplary research concepts and
inventive yet practical solutions.
The comprehensive impact of the
proposed research and educational
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strategy is crucial for the success
of not only the CAREER proposal
but also for any proposal. Signif-
icance within the community, ac-
tive engagement with society, men-
torship, and the seamless integra-
tion of training and development
with research and education are
fundamental components.

Q: What are the most exciting re-
search challenges and opportu-
nities in your research fields?

A: There are ample opportunities
to make noteworthy contributions
in the expansive research field
of optimization and control sys-
tems. Recent advances, especially
in physics-informed data- driven
approaches, provide a promising
path that prompts many currently
debated questions. Advancements
in connecting fundamental model-
ing, control design, and informa-
tion science are creating plentiful
opportunities for researchers in-
terested in the “conventional” con-
trol systems theory. From an
application or practical transition
standpoint, control problems aris-
ing from critical questions related
to climate change, water, and en-

ergy systems hold critical rele-
vance.

Q: Can you please describe your
career up to date?

A: Presently, I serve as an Assis-
tant Professor in the Department
of Mechanical and Aerospace En-
gineering at the University of Cal-
ifornia, San Diego. Within my re-
search group, I collaborate with
a diverse mix of PhD and un-
dergraduate students. Over time,
the size of my research group has
consistently expanded, and I’ve
cultivated collaborations with nu-
merous international researchers,
thereby broadening the reach and
impact of my work. My re-
search exploration spans various
subfields in control systems, en-
compassing topics such as the
control of infinite- dimensional
systems, extremum seeking con-
trol, and safety for nonlinear sys-
tems. Recently, I’ve found fasci-
nation in age-structured models of
population dynamics, which prove
valuable in describing phenomena
such as epidemics, chemostats,
predator-prey relationships, and
various ecological growth pro-

cesses. Engaging as an active par-
ticipant in our dynamic academic
community brings me genuine sat-
isfaction!

Q: It could be challenging to
start as a new faculty member.
What are your suggestions about
how to grow an academic career
for new faculty colleagues of our
community?

A: Thank you for this excellent
question. Having started my jour-
ney as a new faculty member twice,
I was fortunate on both occa-
sions to have wonderful collabora-
tive colleagues who greatly facili-
tated the transition. In my experi-
ence, for new assistant professors,
actively engaging with professional
societies and program managers of
funding agencies has proven to be
valuable in starting a career. Our
community plays a crucial role in
enabling us to strive beyond what
we could achieve as individuals.

Q. Thank you for your sharing!

A: Thank you for the opportunity
and for the great work with the
Newsletter.
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Honors and Awards

Professor Miroslav Krstic won
the triennial 2023 IFAC Adap-
tive and Learning Systems
Award

Miroslav Krstic has been awarded
the triennial 2023 IFAC Adaptive
and Learning Systems Award. He
has previously been the recipient
of IFAC’s triennial Nonlinear Con-
trol Systems Award and was the
inaugural recipient of IFAC’s tri-
ennial Distributed Parameter Sys-
tems Award, established in honor
of late Ruth Curtain.

Professor Junmin Wang ele-
vated to IEEE Fellow

Junmin Wang, a professor in the
Walker Department of Mechanical
Engineering, has been elected as
an Institute of Electrical and Elec-
tronics Engineers (IEEE) Fellow.

Wang is receiving this honor for
his contributions to ground vehicle
safety.

Wang has a wide range of research
interests covering control, model-
ing, estimation, optimization, and
diagnosis of dynamical systems,
especially for automotive, vehicle,
transportation, smart, automated,
and sustainable mobility applica-
tions. His research contributions
include the development of control
and estimation methods that ad-
vance efficiency, cleanliness, and
driving safety of conventional, elec-
trified, connected and automated
vehicles.

Additionally, Wang was elected as
an American Society of Mechanical
Engineers (ASME) Fellow in 2016
and a Society of Automotive Engi-
neers (SAE) Fellow in 2015.

Bryan Maldonado, the Most
Promising Scientist with a
PhD in National Laboratories

Bryan Maldonado, a dynamic sys-
tems and controls researcher in
the Buildings & Transportation
Science Division at Oak Ridge Na-
tional Laboratory, was recognized
by the 2023 Hispanic Engineer Na-
tional Achievements Awards Con-
ference, or HENAAC, with the
award for Most Promising Scien-
tist with a PhD in National Labo-

ratory for distinguished technical
achievements as an early career re-
searcher bridging multiple applied
energy research fields through the
development and application of
novel artificial intelligence–based
controls for building technologies,
internal combustion engines, and
in support of the operation of
ORNL’s Spallation Neutron Source.

Professor Azim Eskandarian
named dean of the VCU Col-
lege of Engineering

Azim Eskandarian, D.Sc., has
been named Alice T. and William H.
Goodwin Jr. Dean of the VCU Col-
lege of Engineering, effective Aug.
1. Eskandarian currently serves
as department head and Nicholas
and Rebecca des Champs Profes-
sor of Mechanical Engineering in
the College of Engineering at Vir-
ginia Tech.

Eskandarian’s career includes ex-
perience in academic leadership,
research, scholarship and teach-
ing, as well as industry. Serving as
department head at Virginia Tech
since 2015, he has worked collabo-
ratively within the department and
college to enhance innovation and
degree programs, improve services,
enhance diversity, increase enroll-
ment and external funding, and
advance faculty and student suc-
cess.
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Upcoming Conferences

7th IEEE International Con-
ference on Industrial Cyber-
Physical Systems

St. Louis, USA, May 12-15, 2024

icps2024.ieee-ies.org

2024 European Control Con-
ference

Stockholm, Sweden, June 25-28,
2024

https://ecc24.euca-ecc.org/

2024 American Control Con-
ference

Toronto, Canada, July 8-12, 2024

https://acc2024.a2c2.org/

2024 IEEE/ASME Interna-
tional Conference on Ad-
vanced Intelligent Mechatron-
ics

Boston, MA, USA, July 15-18,
2024

https://aim2024.org/

6th Annual Learning for Dy-
namics Control Conference

Oxford, UK, July 15-17, 2024

https://l4dc.web.ox.ac.uk

20th IFAC Symposium on
System Identification

Boston, USA, July 17-19, 2024

https://conferences.ifac-
control.org/sysid2024/

2024 International Sympo-
sium on Mathematical Theory
of Networks and Systems

Cambridge, UK, Aug. 19-23, 2024

https://mtns2024.eng.cam.ac.uk

8th IEEE Conference on Con-
trol Technology & Applica-
tions

Newcastle upon Tyne, UK, August
21-23, 2024

https://ccta2024.ieeecss.org/

4th Modeling, Estimation and
Control Conference

Chicago, Illinios, USA, October 27-
30, 2024

https://mecc2024.a2c2.org
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Openings and Calls

Faculty Opening at Kettering University

Kettering University is hiring a tenure-track Assistant
Professor of Mechanical Engineering, with a specific
focus in the area of dynamic systems. Preferred quali-
fications include experience in mechatronics and con-
trols, demonstrated excellence in teaching at the un-
dergraduate and graduate level, and demonstrated
excellence in research and other scholarly activity.
Required qualifications include:

• Ph.D. in mechanical engineering or closely re-
lated field (ABD with completion by time of ap-
pointment will also be considered);

• Ability to teach undergraduate and gradu-
ate courses in dynamic systems and controls,
robotics, mechatronics, autonomous vehicles,
and advanced mobility systems;

• Ability to use modern engineering tolls for teach-
ing and research;

• Ability to develop an externally funded applied-
research program;

• Demonstrated written and oral communication
skills in the English language;

• Ability and desire to contribute through depart-
ment, university, community and professional
service work.

Apply at the following link:

https://jobs.kettering.edu/postings/8660

Kettering University is a national leader in experien-
tial STEM and business education, integrating an in-
tense academic curriculum with applied professional
experience. We inspire students to realize their po-
tential and advance their ideas by combining theory
and practice. Every aspect of our work is guided by
our True Kettering values.

RESPECT for teamwork, honesty, encouragement,
diversity, and partnerships with students.

INTEGRITY including accountability, transparency
and ethics.

CREATIVITY fostering flexibility and innovation.

COLLABORATION across disciplines and with all
partners.

EXCELLENCE in all we do.

Kettering University is located in Flint, Michigan, a
city with a storied past and an innovative approach to
the future drives Flint forward. No other city of Flint’s
size can boast similar cultural and social resources;
the Flint Institute of Art, Flint Symphony Orchestra,
the Flint Institute of Music, the Sloan Museum, the
Flint Farmers’ Market, and several colleges and uni-
versities contribute to a rich social fabric. A vibrant
array of dining, entertainment, and lodging options
now enliven the walkable Flint city center. Kettering
University is an important partner in the renaissance
of Flint.

Opening for Biomedical/Electrical/Mechanical
Engineer Research Fellow

An NSF Scholar-in-Residence (SiR) Research Fellow
position for a biomedical / electrical / mechanical
engineer is available in the Laboratory for Control
and Information Systems at University of Maryland.
The Research Fellow will join a project in collabora-
tion with the Division of Biomedical Physics, Office
of Science and Engineering Laboratories, U.S. Food
and Drug Administration (FDA) and work at FDA to
conduct research under an FDA mentor.

The candidate will join a research team studying reg-
ulatory science questions to advance photoplethys-
mography (PPG)-based blood pressure monitoring de-
vices. The candidate will work closely with other
team members on a project to develop and deter-
mine best practices in the design, evaluation, and
use of mock circulation flow loops and tissue mimick-
ing optical phantoms as potential bench platforms for
testing of PPG-based blood pressure monitoring sys-
tems. The selected candidate will be involved in and
learn about developing bench testing methods, com-
putational modeling for simulation of various motion
conditions, writing/maintaining software documen-
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tation, developing scientific manuscripts, and con-
tributing to future research study design.

The selected candidate with other team members will
develop a mock circulation flow loop for realistic in
vitro replication of circulatory conditions. The can-
didate will be also working on developing an optical
pulsatile tissue phantom. The flow phantom circuit
technology will be presented as a nonclinical testing
platform capable of performing bench testing of PPG-
based blood pressure monitoring devices.

Desired Skills & Experience

• PhD degree in biomedical engineering, electri-
cal engineering, mechanical engineering, or a re-
lated field with a strong interest in biomedical
research career;

• Technical background and experience in cardio-
vascular systems physiology and biomedical op-
tics;

• Familiarity with computational analysis of phys-
iological signals (e.g., PPG signals);

• Experience in designing, evaluating, and imple-
menting tissue mimicking optical phantoms;

• Programming skills in high level languages (e.g.,
Matlab).

How to Apply?

To apply, submit a cover letter describing back-
ground/skills/interests and a resume/CV addressed
to Professor Jin-Oh Hahn at University of Maryland
(jhahn12@umd.edu) with the e-mail subject, “NSF-
SiR Research Fellow Application – Last Name, First
Name”. As part of conducting research at FDA, the
postdoctoral researcher will need to meet security re-
quirements which include a background check and
a minimum of three (3) out of the past five (5) years’
residency status in the US.

Postdoc Opening at ORNL

Exciting postdoctoral opportunity at ORNL! Join the
research team at the ORNL’s Spallation Neutron
Source to optimize systems using AI techniques,
boosting accelerator performance for increased neu-
tron production. Requirements include a PhD in
a relevant field, a strong background in optimiza-
tion, diagnostics, or prognostics, and a passion for
applying AI to real-world challenges. More infor-
mation here: https://jobs.ornl.gov/job/Oak-Ridge-

Postdoctoral-Research-Associate-Machine-Learning-
for-Complex-System-Prognostics-and-Diagnostics-
TN-37830/1079387200/

Focused section in the International Journal
of Intelligent Robotics and Applications

Submission deadline is Ongoing.

https://link.springer.com/collections/djdfgbfdai Fo-
cused Section on Advances in Robotics and Artificial
Intelligence for Minimally Invasive Surgery

In recent decades, robot-assisted minimally invasive
surgery has witnessed remarkable progress, driven
by cutting-edge technologies like artificial intelli-
gence, advanced imaging technologies, and smart
robotics. These advancements have paved the way
for more clinically applicable robotic surgical appli-
cations. However, there remain challenges related to
safety, intelligence, and effectiveness that can be ad-
dressed through the development of advanced robotic
solutions. This special issue aims to showcase recent
advancements, address challenges, and explore novel
solutions in the fields of robot-assisted minimally in-
vasive surgery, including novel mechanisms, sensing,
perception, and control approaches to promote the
applications of surgical robotics.

Potential topics of interests for this focus section in-
clude but are not limited to:

• Novel mechanisms, mechatronics, sensors, and
actuators for surgical robotics;

• Continuum/soft robots for enhanced surgical
performance and versatility;

• Force sensing/feedback technologies and haptic
interfaces for precise and immersive surgeries;

• Image-guided robot-assisted minimally invasive
interventions and surgeries;

• Machine learning and reinforcement learning
applications in robot-assisted surgery;

• Real-time perception and decision-making algo-
rithms for surgical robots;

• Human-robot interaction and collaboration in
surgical environments;

• Integration of emerging technologies (e.g., AI,
VR/AR) in robotic surgery;

• Simulation-based training and skill assessment
for robot-assisted surgery;

• Intelligent automation and autonomy in surgical
robotics;

• Advancements in surgical planning and naviga-
tion using robotic systems
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The 7th IEEE International Conference on  
Industrial Cyber-Physical Systems 

ICPS 2024 
May 12-15, 2024, St. Louis, USA 

Website: icps2024.ieee-ies.org 

 
 

 
 

 
 
 

CALL FOR PAPERS 
The 7th IEEE International Conference on Industrial Cyber-Physical Systems (ICPS) will be held from 
Sunday to Wednesday, May 12-15, 2024, St. Louis, MO, USA.  

ICPS 2024 aims to provide an international platform for cutting edge research and professional 
interactions for the development of Industrial Cyber-Physical Systems. Industry experts, researchers and 
academics will share ideas and experiences surrounding frontier technologies, breakthroughs, innovative 
solutions, research results, as well as initiatives related to Industrial Cyber-Physical Systems and their 
applications. The conference will feature a rich program including industry talks, research papers, as well 
as workshops and special sessions. 

 

 

 

 

Topics within the scope of the conference (but not limited to): 

● ICPS Architectures & Engineering: Industry Architectures, Industry Standards, RAMI 4.0, Industrial IoT, 

Engineering Methods and Tools, Lifecycle Management, Integration, HMI, Safety, Engineering Systems of ICPS, 

Standards, Development/Engineering Best Practices 
● ICPS Theory and Technologies: Core Technologies, Security & Trust, Interoperability, Communication 

Networks, Connectivity OT/IT, Semantics, Control, Information Processing, Security, IoT/IoS, Cloud-Fog 

Computing, Big/Smart Data, Simulations 
● ICPS Automation and Autonomy: Automation within ICPS Context for Industries (Agriculture, Healthcare, 

Factory, Maintenance, Manufacturing, Retail, Service, Supply chains), ICPS-Based Autonomous Systems, Robotics 

in Industries 

● ICPS Energy: Cyber-Physical Energy System Design and Operation, Renewable Energy, Energy Storage, Power 

Trains, Electric Vehicles, Microgrid, Smart Grid 

● ICPS Advanced Modeling, Control, and Optimization: ICPS System Modeling, Control Theory and 

Applications, System Optimization and Control 

● ICPS Emerging Applications: Smart Manufacturing, Smart Cities, Smart Home and Living, Smart Framing, 

Mobility, Water Management, Mining, Oil & Gas, Intelligent Enterprise, Smart Transportation, Internet of 

Underwater Things, Smart Medical Systems 
● ICPS Education, Management, and Society: Digital Skills, Education Curricula, Lifelong Learning & Training, 

Digital Society, Future of Work, Innovation Management, Visions/Roadmaps, Industry Digitalization, Strategies 

& Markets, Entrepreneurship, Strategic Impact, Societal Implications, Sustainability, Innovation Management, 

Innovation Ecosystems, Visions/Roadmaps 
● Artificial Intelligence in ICPS: Machine Learning, Generative AI, Metaverse, LLMs, NLP, AI Explainability, Edge 

AI, Neuromorphic Computing, Foundation Models, Synthetic Data, Industrial Experiences 

Special Sessions: Prospective participants of ICPS 2024 
are encouraged to propose (and upon approval organize) 
special sessions in the focus areas under the symposium 
topics. 

Tutorials: Several tutorials are planned on the latest 
trends in ICPS. Prospective speakers should apply asap. 

Paper Submission:  

Prospective paper authors are requested to electronically 
submit full papers in English following the instructions 
available on the conference website. Accepted and 
presented papers will be copyrighted by IEEE and published in conference proceedings, which will be 
eligible for inclusion in the IEEE Xplore online Digital Library and EI Compendex database.  

St. Louis is the second-largest city in Missouri, United States. It is located near the confluence of the 
Mississippi and the Missouri Rivers. Travelers looking for cosmopolitan fun, excitement and adventure will 
discover a great fit in St. Louis. Located in the midwestern USA, St. Louis is sophisticated yet affordable 
with a variety of attractions, exhibits and cuisine, all wrapped in a friendly, diverse atmosphere. 

Honorary Chairs: 
Okyay Kaynak (TR/CN) 
Armando W. Colombo (DE) 
Xinghuo Yu (AU) 
Ren C. Luo (TW) 
Yang Shi (CA) 
Robert Harrison (UK) 
Conference General Chairs: 
Huazhen Fang (USA) 
Stamatis Karnouskos (DE) 
Technical Program Chairs: 
Luis Gomes (PT)  
Thilo Sauter (AT) 
Ya-Jun Pan (CA) 
Bin Zhang (US) 
Paulo Leitao (PT) 
Publication Chairs: 
Jinhua She (JP) 
Fei Miao (US) 
Dawei Shi (CN) 
Publicity Chairs: 
Fengjun Li (US) 
Tao Yang (CN) 
Amir Farakhor (US) 
Claudia-Melania Chituc (DE) 
Hui Zhang (CN) 
Special Sessions Chairs: 
Mingxi Liu (US) 
Taesic Kim (US) 
Luis Ribeiro (SE) 
Workshop & Tutorial Chairs: 
Shiyan Hu (UK) 
Shaoshuai Mou (US) 
Shen Yin (NO) 
Industry Forum Chairs: 
Yebin Wang (US) 
Regina Roos (CH) 
Jan Haase (DE) 
Yuxing Dai (CN) 
Financial Chairs: 
Kunwu Zhang (CA) 
Chao Shen (CA) 
Local Arrangement Chair: 
Shen Zeng (US) 
Award Chairs: 
Huiping Li (CN) 
Milos Manic (US) 

A number of Special Sections in leading IEEE Journals such as TII, TICPS, OJIES and JESTIE, 
elaborating conference topics will be generated after the event. Authors of accepted papers, with 

excellent reviews, will be invited to submit an improved version of their papers for further consideration. 
 

Important Dates 
Special Session Proposal: Jan. 5, 2024 
Full Paper Submission: Jan. 15, 2024 
Tutorial Proposal: Jan. 15, 2024 
Decision Notification:  Feb. 25, 2024 
Early Registration:  Apr. 1, 2024 

Contact Email: 
icps2024@ieee-ies.org   



2024 IEEE/ASME International Conference on Advanced Intelligent Mechatronics

July 15th - 18th , 2024  |  Boston, MA, USA
The 2024 IEEE/ASME International Conference on Advanced Intelligent Mechatronics (AIM2024) will be
held on July 15-18, 2024 in Boston, MA, USA (https://aim2024.org/). As the flagship conference on
intelligent mechatronic systems, AIM 2024 will bring together the international mechatronics community to
discuss cutting-edge research results, expert perspectives on future developments, and innovative
applications in mechatronics, robotics, automation, industrial electronics, and related areas.

The sponsors and organizers of AIM 2024 invite submissions describing original work, including but not
limited to the following topics: Actuators, Automotive Systems, Bioengineering, Data Storage Systems,
Electronic Packaging, Fault Diagnosis, Human-Machine interfaces, Human-Robot Interaction/Collaboration,
Human Factors in Mechatronics Systems, Industry Applications, Information Technology, Intelligent
Systems, Machine Vision, Manufacturing, Micro Electro-Mechanical Systems, Micro/Nano Technology,
Modeling and Design, System Identification and Adaptive Control, Motion Control, Vibration and Noise
Control, Neural and Fuzzy Control, Opto-Electronic Systems, Optomechatronics, Prototyping, Real-Time
and Hardware-in-the-Loop Simulation, Robotics, Sensors, System Integration, Transportation Systems,
Smart Materials and Structures, Energy Harvesting, and other frontier fields.

We invite high-quality submissions in the categories below. All submissions must be uploaded to the
submission website: http://ras.papercept.net/conferences/scripts/start.pl following the schedule below.

Contributed: All papers go through a rigorous peer-review review process. All accepted manuscripts must
be presented by the authors at the conference, will be published in the conference proceedings, and will be
submitted for inclusion in IEEEXplore, subject to formatting and copyright requirements.
Invited: Invited sessions consist of 4 to 6 thematically related invited papers that will be presented together
at the conference. Invited session proposals must include a brief statement of purpose and extended
abstracts of the included invited papers. Invited papers are submitted and reviewed following the same
process as contributed papers, and are included in the proceedings.1
Workshops: Half-day or full-day workshops will be in one of two categories: (1) Tutorial Workshops

focused on educating attendees about an emerging topic and (2) Research Workshops focused on bringing
together experts to discuss an emerging field. Tutorial and workshop proposals must include a statement of
objectives, a description of the intended audience, and a list of speakers with an outline of their planned
presentations. Unless specifically requested, individual tutorial and workshop presentations are not peer
reviewed, and do not appear in the proceedings.
Special Sessions: Special sessions will be organized to give exhibitors, organizations, and attendees a
venue to discuss specialized, new, and not strictly technical topics (such as products) that do not fit in the
other submission categories. Special Session proposals must include an abstract of the special session.
Late Breaking Results: Poster presentations on late-breaking mechatronics research results will be
presented during the conference. Note that the deadline for posters is much later than the deadline for
papers, allowing presenters to share their most recent results. Posters will be peer-reviewed.
TMECH/AIM Focused Section and TMECH Presentation-Only: TMECH authors have two opportunities
to share your work at AIM2024. (1) Presentation Only: All authors of TMECH papers accepted between
Feb. 16, 2023 and Feb. 15, 2024 have the option to present their work during the conference. (2) Focused

Section: Submissions to the 5th Edition of the Focused Section on TMECH/AIM Emerging Topics will go
through the TMECH review process and, if accepted, are presented at AIM2024 and published as part of
the focused section in the August 2024 issue of TMECH. Inclusion in the focused section requires paid
registration and presentation. Papers rejected for publication in TMECH will automatically be considered by
the Program Committee of AIM 2024 for inclusion in AIM2024 as a contributed paper. Details are available
on a supplemental call for papers available on the conference website: https://aim2024.org/ and the
TMECH website http://www.ieee-asme-mechatronics.info/.

IMPORTANT DATES:

TMECH/AIM Focused Section: January 20, 2024
Invited/Workshop/Special Session Proposals: January 27, 2024
Contributed and Invited Papers and TMECH Presentation Only: February 8, 2024
TMECH/AIM First Decision: March 1, 2024
TMECH/AIM Revisions: March 25, 2024
Notification of AIM and TMECH/AIM Paper Status: May 1, 2024
Final Paper Submission: May 10, 2024
Late-Breaking Submission: May 16, 2024

Advisory Committee:

Hideki Hashimoto (Chuo Univ., Japan)
Kok-Meng Lee (Georgia Inst. of Tech., USA) 
Shigeki Sugano (Waseda Univ., Japan)
Huijun Gao (Harbin Inst. of Tech., China)

Steering Committee:

Gursel Alici (Univ. of Wollongong, Australia)    
Jordan Berg (Nat. Science Foundation, USA)   
Martin Buss (TU Munich, Germany) 
I-Ming Chen (Nanyang Tech Univ., Singapore)  
Hiroshi Fujimoto (Univ. of Tokyo, Japan) 
Huijun Gao (Harbin Inst. of Tech., China) 
Hideki Hashimoto (Chuo Univ., Japan) 
Kok-Meng Lee (Georgia Inst. of Tech., USA)  
Mihoko Niitsuma (Chuo Univ., Japan) 
Shigeki Sugano (Waseda Univ., Japan) 
Dong Sun (City Univ. of Hong Kong, China) 
Jun Ueda (Georgia Inst. Of Tech., USA) 
Heike Vallery (TU Delft, Netherlands) 
Shane Xie (Univ. of Leeds, UK) 
Bin Yao (Purdue Univ, USA) 
Jingang Yi (Rutgers Univ., USA) 

General Chair:

Xiang Chen (Univ. of Windsor, Canada)
General Co-Chairs:

Santosh Devasia (Univ. of Washington, USA)
Huayong Yang (Zhejiang Univ., China)

Program Chair:

Hiroshi Fujimoto (Univ. of Tokyo, Japan)
Program Co-Chair:

Raffaella Carloni (Univ. of Groningen, Netherlands)
Jian Chen (Zhejiang Univ., China)
Yan Wan (Univ. of Texas-Arlington, USA)

Conference Editorial Board Chair:

Tomoyuki Shimono (Yokohama Nat. Univ., Japan)
Finance Chair:

Se Young (Pablo) Yoon, (Univ. of NH, USA)
Publicity Chair:

Shaohui Foong (Singapore Univ. of Tech. & Design)
Co-Chairs

Soo Jeon (Univ, of Waterloo, Canada)
Emre Sariyildiz (Univ. of Wollongong, Australia)
Xuebo Zhang (Nakai Univ., China)

Publication Chair

Xu Chen (Univ. of Washington, USA)
Co-Chair

Chao-Chieh Lan (National Cheng Kung Univ,Taiwan)
Local Arrangements Chair:

Bala Balasingam (Univ. of Windsor, Canada)
Co-Chair
Fangzhou Xia （MIT, USA)

Workshops/Tutorials Chair:

Mihoko Niitsuma (Chuo University, Japan)
Co-Chair:

Hao Su (North Carolina State Univ., USA)
Registration Chair:

Yan Gu (Purdue University, USA)
Student Chair:

Minghui Zheng (University at Buffalo, USA)
Invited Session Co-Chairs:

Silu Chen, (NIMTE, China)
Jongeun Choi (Yonsei Univ., Republic of Korea) 
Barys Shyrokau (TU Delft, Netherlands) 
Toshiaki Tsuji (Saitama Univ., Japan)
Her-Terng Yau (National Chung Cheng Univ.,Taiwan)
Dirk Wollherr (TU Munich, Germany)

Awards Chair:

Santosh Devasia (Univ. of Washington, USA)



                                                              
                Call for Papers 

The Fifth Edition of Focused Section on TMECH/AIM Emerging Topics  
 
Submissions are called for the Fourth Edition of Focused Section (FS) on TMECH/AIM Emerging Topics. This Focused 
Section is intended to expedite publication of novel and significant research results, technology and/or conceptual 
breakthroughs of emerging topics within the scopes of TMECH (www.ieee-asme-mechatronics.org), providing rapid access 
to the state-of-the-art of TMECH publications to the mechatronics community.  

The submitted paper must not exceed 8 TMECH published manuscript pages, excluding photos and bios of authors, and 
will be subject to the peer review process by TMECH standard. All final accepted papers will be published in August Issue 
of TMECH in 2024, and will be presented in the 2024 IEEE/ASME International Conference on Advanced Intelligent 
Mechatronics (AIM 2024, www.aim2024.org).  The rejected papers from the submissions will be transferred to the Program 
Committee of AIM 2024 for further review and consideration as conference contributed papers.    

The review process for submissions to this Focused Section will be conducted in up to two rounds with one Major/Minor 
Revision allowed, and the final decision falls into one of the following two categories: 

1. Accept for publication in Focused Section. In this case, the paper will be accepted by AIM 2024 concurrently for 
presentation only, with full information of the paper included in the preprinted proceeding of AIM 2024. The final 
publication in TMECH, however, will be subject to the completion of presentation in AIM 2024 with full 
registration fee paid.    

2. Reject for publication in Focused Section (after the first or second round). In this case, the paper, as well as all the 
review comments, will be forwarded to the Program Committee of AIM 2024 for further consideration. A final 
Accept/Reject decision will then be made by the Committee as a conference contributed paper for AIM 2024.   

Manuscript preparation 
Papers must contain original contributions and be prepared in accordance with the journal standards. Instructions for 
authors are available online on the TMECH website.  
 
Manuscript submission 
Manuscripts should be submitted to TMECH online at: mc.manuscriptcentral.com/tmech-ieee, selecting the track 
‘TMECH/AIM Emerging Topics’. The cover letter should include the following statement: This paper is submitted to the 
Fourth Edition of Focused Section on TMECH/AIM Emerging Topics.  The full information of the paper should be uploaded 
concurrently to AIM 2024 online at: ras.papercept.net/conferences/scripts/start.pl., noted with the given TMECH 
manuscript number in the designated area.  
 
Submission/Review/Decision Timeline:  
 
   Opening Date of TMECH/AIM FS Submission Site (first submission):          November 1, 2023 
   Closing Date of TMECH/AIM FS Submission Site (first submission):           January 20, 2024  
   Full Information of TMECH/AIM FS Paper Submitted to AIM Site:              January 20, 2024  
   First Decision for TMECH/AIM FS Submission:                                             March 1, 2024 
   Revised TMECH/AIM FS Submission Due by:                                                March 25, 2024 
   Final Decision for TMECH/AIM FS Submission:                                            May 1, 2024 
   Final Version of TMECH/AIM FS Submission Due by:                                  May 20, 2024  
   Publication of Focused Section in TMECH:                                                     August 2024 
 
Contacts:  For any questions related to this Call for Paper, please contact: 
     Qingze Zou,  qzzou@soe.rutgers,edu,  Senior Editor of TMECH, 
      Yan Wan, yan.wan@uta.edu, Program co-Chair of AIM 2024. 



2024 Modeling, Estimation and Control Conference
October 27-30, 2024 (Sunday – Wednesday) 

Intercontinental, Magnificent Mile, Chicago, Illinois, USA

Joint paper submission deadline: March 15, 2024
Deadline for submission of papers: April 02, 2024
Notification of acceptance/rejection:  June 18, 2024
Final manuscript submission deadline: July 16, 2024

MECC 2024 Tentative Key Dates

Organizing Committee
General Chair
Hosam Fathy
University of Maryland
Program Chair
Simona Onori
Stanford University
Invited Sessions Chair 
Daniel Opila
United States Naval Academy
Special Sessions Chair 
Nicole Abaid
Virginia Tech
Tutorial Sessions Chair 
Minghui Zheng
University at Buffalo
Workshops Chair 
Moses Anubi
FAMU-FSU College of Engineering
DEI Chair
Zoleikha Biron
University of Florida
Outreach and Education Chair
Ayse Tekes
Kennesaw State University
Publications Chair
Juan Ren 
Iowa State University
Publicity Chair
Huazhen Fang
University at Kansas
Students/Young Members Chair 
Donald Docimo
Texas Tech University
Finance Chair
Jin-Oh Hahn
University of Maryland
Registration Chair
Chris Vermillion
University of Michigan
Local Arrangements Chair
Baisravan HomChaudhuri
Illinois Institute of Technology
Industry Liaisons
Scott Hotz 
Southwest Research Institute
Government Liaison
Yancy Diaz-Mercado
University of Maryland
Conference Editorial Board Chair 
Marcello Canova
Ohio State University

The 2024 Modeling, Estimation and Control Conference (MECC 2024), sponsored by the American
Automatic Control Council (AACC) and co-sponsored by the International Federation of Automatic
Control (IFAC), will be held on Sunday-Wednesday October 27-30, 2024, at the Intercontinental,
Magnificent Mile, Chicago, Illinois, United States. On behalf of the MECC 2024 Organizing
Committee, AACC, and IFAC, we cordially invite you to participate in the conference and enjoy a
unique opportunity to network with colleagues.

MECC 2024 aims to serve the scientific and engineering communities with interests in the modeling,
estimation, and control of cross-disciplinary mechanical systems; to provide a platform for the
dissemination and discussion of the state of the art in relevant research areas; and to create
opportunities for networking with colleagues. The conference features conference awards,
contributed sessions, invited sessions, workshops, special sessions, plenary talks, keynote speeches,
student programs, as well as committee meetings, industry programs, and social functions.

MECC 2024 invites (1) manuscripts that report original research on all aspects of modeling,
estimation, and control; and (2) proposals for invited, special, and tutorial sessions, and workshops on
emerging topics. Exhibits from both industries and research labs are welcome. MECC 2024 is pleased
to offer a joint submission process, in collaboration with the ASME Letters in Dynamic Systems and
Control (L-DSC) and ASME Journal of Dynamic Systems, Measurement, and Control (JDSMC).
Manuscripts submitted through this joint process (by March 15, 2024) will be considered for peer-
reviewed publication in the journal selected by the authors. Manuscripts not selected for journal
publication will receive secondary consideration for inclusion in the peer-reviewed MECC
proceedings. Alternatively, authors can submit manuscripts directly for consideration as peer-
reviewed MECC proceedings publication (by April 05, 2024). For more detailed information, please
stay tuned and check the conference website: https://mecc2024.a2c2.org. All accepted papers must be
presented on-site at the conference by an author of the paper.

Registration discounts will be offered to all members of AACC, IFAC, and their member societies
such as AIAA, AIChE, APS, ASCE, ASME, IEEE, ISA, SCS, and SIAM.

All publication material submitted for presentation at MECC 2024 must be original and hence cannot be already
published, nor can it be under review elsewhere. The authors take responsibility for the material that has been
submitted. MECC 2024 will abide by the highest standard of ethical behavior in the review process. Additional
details regarding the MECC 2024 publication process will be posted on the conference website (to be released
soon), so please stay tuned: https://mecc2024.a2c2.org.

Sorin Olaru
CentraleSupélec & CNRS
Lars Eriksson 
Linköping University
Angeliki Pantazi
IBM Research-Zurich

Chris Manzie
University of Melbourne
Torsten Wik
Chalmers University of Technology
Ellen Mazumdar
Georgia Institute of Technology

Mara Tanelli
Polytechnic University of Milan
Shima Nazari
University of California, Davis
Mahdi Shahbakhti
University of Alberta

Antonella Ferrara
University of Pavia
Shengbo Li
Tsinghua University

International Program Committee 


