2024 IEEE 14th International
Symposium on Industrial
Embedded Systems (SIES 2024)

Chengdu, China
23-25 October 2024

.O I E E E IEEE Catalog Number: CFP24INB-POD
° ISBN: 979-8-3503-8864-0



Copyright © 2024 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP24INB-POD
ISBN (Print-On-Demand): 979-8-3503-8864-0
ISBN (Online): 979-8-3503-8863-3
ISSN: 2150-3109

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

com

proceedings



2024 IEEE 14th International Symposium on Industrial
Embedded Systems

(SIES 2024)

Table of Contents
Preface ... \

L0010 1105 o1 T ) 111 111 L8 (=< vi

7

¢ Software Design and Intelligent Information System Development

Real-Time Parallel Programming for HOmogeneous MUItICOTES ........ccciviiieiieiiieiee et siee sttt st sreesieesreeseee s 1
Luis Miguel Pinho
Towards Certifiable Software-implemented Hardware Fault Tolerance............c.ccocvviiiiniiiiinic e 10

Federico Reghenzani, William Fornaciari

Scheduling Real-time Template-tasks on Manycores Heterogeneous Platforms...........cc.ccocceiiiiiiiiiiin, 17
Houssam-Eddine Zahaf, Nicola Capodieci, Audrey Queudet

+« Design and Verification of Embedded Systems

A Structure-aware DAG Scheduling and Allocation on Heterogeneous Multicore SyStems ...........ccoovveeiiiniiincieinnnnns 26

Yiyang Gao, Huixuan Yi, Haoran Chen, Xinwei Fang, Shuai Zhao
Shackling Uncertainty Using Mixed Criticality in Monte-Carlo Tree Search..........ccocovveiiiiininieninieneeese e 34

Franco Cordeiro, Samuel Tardieu, Laurent Pautet

New Response Time Analysis for PWLP on Multiprocessor Mixed-Criticality Systems ...........ccccovviniiiiiiiineniinin 42
Hanzhi Xu, Ruoxian Su, Jieyu Jiang, Meixuan Zhang, Shuai Zhao

Improved Implicit-Deadline Elastic SCheduling..........cccccooiiiiiiiiiiii e 50
Marion Sudvarg, Chris Gill, Sanjoy Baruah

R

« Integrated Intelligent Information and Embedded Applications

Adaptive Checkpointing Method for Intermittent COmputing SYSTEIMS .......vvveeveriiiiiieie e 58
Juxin Niu, Yunlong Yu, Wei Zhang, Nan Guan

Chain-Aware Runnable Scheduling in AUTOSAR: A Case Study in AUtOMOtiVe SYSIEMS.......ccververereeiiererieseeniennens 65

Hong Gi Park, Hyunjong Choi

Research on Predictive Control Technology and Analysis Method of High-frequency Ultrasound System in
REhabilitation SCENATIOS .....everuieiiiitistieieeie ittt ettt e b bt se e b e s b e s b e e s e e b e e R e e b e e se e b e eb e s heeseeabenbeebe e e e nbesbeeseennenne 73

Guobin Li, Shixiong Fu, Junjie Cai, Xiuwu Sui

Prioritizing DAGs to Meet Real-time and Data-Dependency Constraints with Best Efforts ...........ccocoeeiniiiicnnne 77
Feng Li, Ran Bi, Jiarui Wang, Jinghao Sun, Zhenyu Sun, Zhishan Guo, Qingxu Deng



Enabling Online Fault Prediction in Adaptive Control: A Model Checker and Controller Co-Designed CPS Solution

........................................................................................................................................................................................ 85
Yao Chen, Xueli Fan, Qixin Wang, Nan Guan, Shuai Li, Zili Shao

Probabilistic Task Degradation for Deadline Assurance in Mixed-Criticality SYStEmS ........cccvvvvrriiiniieniieniesiesne e 93
Dong Ji, Yaodong Guo, Shiyue Qin, Shuangshuang Chang, Shuo Wang

% Networked Embedded Systems and Edge Computing

ECU Authentication Method Based on PUF for In-Vehicle NetWorks.........ccoovereiiiiiiiieiiniseeese e 99
Haoran Jiang, Guo Wan, Yehua Wei, Jiangwei Li

Enhancing Real-Time Networked Embedded Systems with End-to-end TSN-5G Networks .........cc.ccovvnirecnininnenns 104
Zenepe Satka, Saad Mubeen, Mohammad Ashjaei, Didrik Nordin, Daniel Ragnarsson

Towards Dynamic Real-Time Latency Bounds in 5G Communication .............ccuvvririeiiiinines e 112
Lisa Maile, Jonas Peeck, Andrea Nota, Selma Saidi

Hardware Assisted Full Time Synchronization of EtherCAT Network with Cable Redundancy ............cccooeviiiiiinnenne 120
Ben Zhang, Tao Tao, Xuesong Mei

Ad-Astra: Towards A Reliable Edge Runtime Environment for Intelligent Connected Vehicles...........cccoovviiiiinnn 128
Yifan Du, Nan Li, Shuo Li

Learning-Enabled CPS for Edge-Cloud COmMPULING..........ccoviiiiiiiiiiiii i 132
Luigi Capogrosso, Shengjie Xu, Enrico Fraccaroli, Marco Cristani, Franco Fummi, Samarjit Chakraborty

B-UFS: Uniform Resource Metric-based Periodic Flow Scheduling in 5G-TSN Integrated Network ...........ccccenee. 140
Dandan Wang, Xi Jin, Zhiwei Feng, Qingxu Deng

% Image Detection and Algorithms

S?P: Two-Stage Superpixel Algorithm for Enhanced Lane Detection on Resource Constraint Edges.........c.ccovvvvvnne. 148
Rhuthik P., SVSLN Surya Suhas Vaddhiparthy, Pranav Kannan, Deepak Gangadharan

A Closer Look at Data Augmentation Strategies for Finetuning-Based Low/Few-Shot Object Detection .................. 156
Viadislav Li, Georgios Tsoumplekas, llias Siniosoglou, Vasileios Argyriou, Anastasios Lytos,

Eleftherios Fountoukidis, Panagiotis Sarigiannidis

A Lightweight Model Solution for Aluminum Material Defect Detection at the Edge..........ccoccoviiiiiiciiiiic 164
Zhengzhou Chen, Jinhao Liang, Yueling Zhang, Jiangtao Wang, Qing Zhang, Gang Xu

Budgeting Processing Graphs under Restricted ParalleliSm............cooveviiiiiiiiiiiicc e 172

Zelin Tong, James H. Anderson

«» Author Index





