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Abstract 
Many Cyber-Physical Systems (CPS) involve real-time sensing and actuating, and are mission/life 
critical. To support such systems, the communications infrastructure should put dependability 
before throughput, and value guaranteed service over best-effort. Such drastically different design 
philosophy reveals a different perspective for design and analysis. 
 
For the wireless real-time communications infrastructure, we study how to meet the dependability 
and service guarantee demands with physical, MAC, and application layer designs. Our comparison 
study shows by fully exploiting the low data rate feature of real-time communication links, DSSS-
CDMA cellular architecture can dramatically improve the robustness of wireless communications 
links. Alternatively, for multi-radio multi-cell infrastructure capable of TDMA and FDMA 
scheduling between cells, we find an optimal scheduling algorithm together with a linear time 
closed-form schedulability test formula, for a class of typical topologies for real-time CPS 
applications. Finally, we propose an application layer design pattern, which can guarantee Proper-
Temporal-Embedding safety rule in case of arbitrary wireless packet losses. 
 
The talk takes 45 minutes and an additional 15 minutes for Q&A. 
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conferences, and over 40 papers/articles in various venues, such as TPDS, TMC, TII, RTSS, 
INFOCOM, DSN, ICCPS etc. He has won an IEEE Transactions on Industrial Informatics Best 
Paper Award in 2008, and has one paper chosen as the featured article by IEEE Transactions on 
Mobile Computing 2008 May issue. He has served several top conference organization committees, 
such as INFOCOM, RTCSA, as well as many top conference TPCs, such as RTSS, INFOCOM, 
ICCPS, etc. He is currently serving the editorial board of Taylor & Francis’s journal of Cyber-
Physical Systems. He is a member of the IEEE and the ACM. 

 ** ALL ARE WELCOME ** 

Host: Professor Minghua Chen (Tel: 3943-8452, Email: mhchen@ie.cuhk.edu.hk)  

Enquiries: Information Engineering Dept., CUHK (Tel.: 3943-8385)

 


