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Fig. 1. Experimental setup for LiDAR signal
evaluation with polycarbonate
coverglass under rainfall conditions.
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Implementation of Test System for Automotive Cognitive Sensors
under a Environmental Condition
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Table 26 Robustness of cognitive sensors for environmental conditions
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Fig. 23. Performance Degradation by Environmental Condition (a) Camera under raining (b) Lidar under fog
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A Simulation Framework for E-Mobility Performance Evaluation Based on LiDAR
Virtual Physical Sensor Modeling
Wonyul Kang, Jongho Park, Daeoh Kang"
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Analysis of the Effect of Electric Vehicle NVH Environment on the
Reliability of Mobility Cognitive Sensor Data Acquisition
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Fig. 1 Test vehicles for comparative NVH environment analysis : KONA (left) and KONA Electric (right)
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Fig. 2 Experimental setup for NVH data acquisition: (a) steering wheel accelerometer, (b) driver's seat

floor accelerometer, (c) front-seat microphone, (d) rear-seat microphone, (e) roof-mounted GPS sensor, and
(f) NVH data acquisition system.
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A71E div] AW A&7t AY(Front) 7I& °F 2.69 dB(A) =4

Table 1. Comparison of measured driving sensor NVH data at 60 km/h

Measurement . Vibration Floor Vibration Steering
Platform Position Noise (dB(A)) Z-axis (dB) X-axis (dB)
Front(Floor/Steer) 59.88
ICEV (Kona) Rear 5036 107.96 117.17
. Front(Floor/Steer) 62.57
EV (Kona Electric) Rear 50.8) 107.04 117.27
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Biomimetic 3R Technology for Harsh—Environment Survival of Cognitive Sensors:

Toward Complete Physical Al

Sun—Joong Kim, Kiljin Lee"

Key Words : Biomimetics (RF12 %), Sensor Degradation(#14] €3}), Contaminant Repellency(2 ¢ ¥Z), Self—healing( R}

7 2e)

ABSTRACT

Cognitive sensors play a central role in Physical Al systems by continuously acquiring and processing environmental

information for autonomous decision—making. However, these sensors are frequently exposed to harsh environments

involving high temperature, humidity, salinity, contamination, mechanical stress, and chemical corrosion, which can

significantly degrade their reliability and operational lifetime. Conventional protection approaches based on passive

coatings or material reinforcement remain limited in addressing the complex and dynamic failure mechanisms encountered

under extreme conditions.

In this study, we propose a biomimetic 3R (Repel, Resist, Repair) technology as a harsh—environment survival

strategy for cognitive sensors and next—generation Physical Al systems. Inspired by adaptive survival mechanisms found

in nature, the proposed approach integrates repellency against contaminants and moisture, resistance to physical and

chemical stresses, and self—repair capability for damage recovery into a unified functional platform. This integrated

strategy aims to enhance the durability, reliability, and long—term stability of cognitive sensors operating in challenging

environments.
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(2) Banerjee, D. (2012). Omnidirectional
structural color paint. U.S. Patent No.
8,323,391.
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(6) (2024):
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(7) PPG (2025): PPG. (2025). Sustainable
innovation: PPG’s investments in the global
powder coating segment. PPG.

https://www.ppg.com/en-US/industrialcoati
ngs/sustainable-innovation-ppg-s-investme

nts-in-the-global-powder-coating-segment

F2A2F E-mail © sun@mimic.us
WA A2} E—mail : kiljinlee@mimic.us



[Keynote 3]
Ol R EZEINIM M=

—_ =
X ds0l O0iXl= g9
XIS A

o] BN
—_—o



[EAE MM



A& &9 AlE Anti-Pinch d5 H7FE ¢t Al BAF Fol=
uld Aot
u w

718k A|E Hl
Azl
+ Agosta v edeegaent | s Y

A Proposed Test Method Based on Human—Mimicking Obstruction for
Evaluation of Electric Folding Seat’s Anti—Pinch Performance

Jin Young Kim

Key Words : Anti—Pinch(7]¢] %=]), Power Folding Seat(¥1& &5 A/E), Occupant Protection(§5*F ¥3), Seat
Safety(AE 9FF]), Functional Safety(RJ&3} 7] °FF), Human—Mimicking Obstruction( 913 EA}
FojE)

ABSTRACT

As vehicle interior convenience features continue to evolve, actuator—based systems such as power folding
seats, power sliding doors, and power tailgates are being increasingly integrated into modern passenger vehicles.
These systems required anti—pinch functionality to prevent occupant injury caused by unintended contact during
operation. However, current anti—pinch validation procedures are primarily based on rigid—body obstruction tests
derived from power window safety standards, which may not adequately represent the mechanical characteristics
of human body tissues.

Recent incidents involving power folding seat systems have highlighted potential limitations of existing
validation approaches in assessing real—world occupant safety. In particular, deformable human tissues exhibit
nonlinear stiffness and progressive deformation behavior, which differ significantly form the rigid test objects
commonly used in conventional anti—pinch evaluations. Consequently, a system that successfully detects rigid
obstructions may not demonstrate equivalent performance when interacting with human—like soft obstructions.

This study proposes a human—mimicking obstruction—based evaluation methodology for assessing the
anti—pinch performance of power folding seat systems. The proposed framework classifies test obstructions into
rigid, semi—soft, and human—mimicking categories according to their mechanical stiffness characteristics.
Furthermore, key performance indicators, including pinch force, detection time, detection reliability, motor current
response, and reverse motion behavior, are identified as evaluation metrics.

Unlike conventional validation methods that focus primarily on obstruction detection under rigid—body
conditions, the proposed approach aims to incorporate human—centered safety considerations into anti—pinch
performance assessment. The methodology is expected to provide a foundation for developing more realistic
safety evaluation procedures for power folding seats and other actuator—driven automotive interior systems. In
addition, the proposed framework may contribute to future functional safety assessments and occupant protection

Lo 0 O
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Qx__,,!.-')) Korea Saciety of Mobility Cognitive Sensors

strategies for vehicle interior automation systems.
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A monitoring platform for safety accident detection and response

Sungho Shin, Jiwoong Heo, Duk-Jo Kong’

Key Words = Monitoring platform(¥##] Z37E), Safety accident detection(PFFAFZ ZFX]). Sensor Fusion({IA1£)),
Digital twin(CJX|EE¢)), Smart Mobility(A0}E 22/2E])

ABSTRACT

This study was conducted as part of the “Development of hyper-connected mobility safety technology based on
A" project and aims to develop an intelligent monitoring platform capable of detecting and responding to safety
accidents in urban environments. With the rapid expansion of smart city infrastructures and mobility services, the
demand for real-time monitoring and rapid response to safety risks, including traffic accidents, crowd congestion,
and emergency situations, has significantly increased. To address these challenges, a sensor-based monitoring
framework integrating fixed smart-pole sensors and mobile sensing devices was established to collect multimodal
urban safety data.

Based on the collected data, five representative safety accident scenarios were identified and analyzed.
Artificial intelligence technologies, including object detection, behavior analysis, and anomaly detection,
were developed and validated for each scenario in real-world demonstration environments. The
developed monitoring platform integrates these Al-based detection technologies with field-acquired data
to provide real-time monitoring, risk assessment, event detection, and warning services. Furthermore,
the platform is being enhanced through integration with a digital twin environment to support intuitive
visualization and decision-making processes.

The results demonstrate the feasibility of establishing an urban safety data acquisition framework using
intelligent sensing technologies and highlight the potential of Al-driven monitoring systems for proactive
safety management. Future work will focus on advancing the integrated control platform and expanding
its application to large-scale intelligent safety management services.
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Development of a Computer Vision-Based Object Following System for Carry
Mobility Applications

Minho Park®, Chansoo Kim

Key Words : Carry Mobility(£4+8 = 2E]), Computer Vision(FAFFE] H]H), Object Following(AA %), Object
Detection(Z1A4] 71%), Autonomous Driving(X+-&5-3))

ABSTRACT

As autonomous mobility technologies continue to evolve, demand for intelligent transport systems
capable of recognizing and following users in various environments is increasing. In particular,
follow-me mobility platforms that autonomously transport goods while tracking a designated user have
attracted attention in logistics, manufacturing, agriculture, and service industries. Conventional
autonomous mobility systems often rely on expensive sensors such as LiDAR, which increase system
cost and complexity.

This study presents the development of a computer vision-based object following system for carry
mobility applications. The proposed system aims to identify and track a designated user using visual
information acquired from cameras without relying on high-cost environmental sensors. Computer
vision technologies and artificial intelligence algorithms were applied to recognize target objects and
estimate their movement in real time.

The results indicate that computer vision technologies can provide an effective alternative to expensive
sensor-based autonomous mobility systems. The developed object following system is expected to
contribute to future mobility services, logistics automation, agricultural transportation, and smart
industrial environments.
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Design and Performance Evaluation of an Edge-Computing-Based C-V2X RSU
for Transportation Infrastructure Sensor Integration

Hwan—Su Lee , Song—Do Ki"

Key Words © V2l RSU, C—VZX, Edge Computing, Sensor Integration
ABSTRACT

This paper presents the architecture and early performance evaluation of an edge—computing—based C—-V2X
roadside unit (RSU) for sharing transportation infrastructure sensor data with vehicles. The proposed system
consists of an infrastructure sensor layer, an RSU-—linked edge—processing module, an LTE—-V2X RSU, and a
monitoring/application layer. A prototype—level performance test was conducted using an LTE—V2X RSU and an
edge module connected to distributed acoustic sensing (DAS), distributed temperature sensing (DTS), and
water—level sensors. The RSU test confirmed a 5.9 GHz transmission frequency, 149 ms and 135 ms data
transmission delays, and 11.5 Mbps and 10.9 Mbps wireless data rates. The edge module test confirmed the
integration of three sensor types and update periods of 54.04 s, 54.03 s, and 5.41 s, respectively. These results

satisfy the second—year self—test criteria and provide a baseline for further optimization toward low—latency,

multi—sensor V2I data sharing.
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Experimental Analysis of LiDAR Signal Characteristics with
a Polycarbonate Coverglass under Rainfall Conditions
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Fig. 1. Experimental setup for comparing LiDAR signal characteristics before
and after applying a 0° polycarbonate coverglass under rainfall
conditions
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