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Al-enabled Integrated
Sensing and
Communications (ISAC)
for Smart City and Intelligent
Manufacturing
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Integrated Sensing and Communications (ISAC) refers to a technological BRI —E1L (ISAC) BR— &R LBk
approach that combines advanced sensing capabilities with wireless — HEREARB AR A% SEMIEFRER
communication functionality, enabling enhanced situational awareness,  Hl-BIEERRME R GRS - AL H L IL R
real-time decision-making, and intelligent system integration. The Al-  ISAC T2 E) 56 R ARBHERENEE:
Enhanced ISAC technology is a pivotal enabler for the advancement ©E{tT %M BREMERERNFA EHTS
of 56 and beyond communications, which optimises the utilisation of X EEEERBERAR

spatial, temporal, and frequency resources, resulting in an efficient and

energy-efficient solution.
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The 5G networks provide the necessary high-bandwidth and low-
latency connectivity to support the collection of vast amounts of data
from various sensors. When combined with the decision-making and
control capabilities of Artificial Intelligence (Al), this infrastructure
can power emerging applications such as autonomous driving,
telemedicine, and industrial autonomation. As the demand for urban
perception functions accelerates with the growth of the low-altitude
economy and smart transportation, the Al-enhanced ISAC network
offers efficient and low-power solutions with significant market
potential.

ASTRI has developed a range of ISAC technologies to address the
evolving needs for the advancement of 5G and beyond communications.
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Hong Kong Applied Science and Technology Research Institute
(ASTRI), leveraging its expertise in 5G, has developed a range of ISAC
technologies to address these evolving needs:

1) ISAC Base Station Reference Design:

ASTRI's solution enhances the physical layer through resource sharing,
channel model implementation, and target detection perception
algorithms. By integrating Al capabilities, these ISAC base stations
can unlock new opportunities for enhanced wireless connectivity,
intelligent sensing, and the seamless convergence of communications
and sensing applications, paving the way for innovative solutions in
smart cities, transportation, and industrial automation.

2) ISAC Common Application Platform:

This is an integrated Al-based platform that brings new innovation
opportunities to smart cities, industrial automation, transportation,
and other domains. It enables the deep integration of sensing and
communications functions, improving system performance and
intelligence. The platform is compatible with Wi-Fi, Ultra-Wideband
(UWB), and 5G wireless technologies, supporting applications such
as child presence detection in vehicles and vehicle safety UWB digital
key systems.
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3) 5G Cloud Robotics:

ASTRI's 5G Cloud Robotics solution combines physical machines with the
power of 5G and Artificial Intelligence (Al) technologies to address the
challenges posed by labour shortages, and the need for cost-effective,
efficient robotic systems. The main features of ASTRI's 5G cloud robot
include centimeter-level high-precision positioning for robot to move
and work with extreme precision; enhanced computing power to process
information and make decisions quickly and efficiently; simplified robot
design with low cost; and reliable operation in dynamic environments.
It provides companies with a powerful, precise, and reliable robotic
solution that can help them streamline their operations and stay ahead
of the curve as the workforce and technology continue to evolve.

ASTRI's 5G Cloud Robotics solution help company streamline their
operations and stay ahead of the curve as the workforce and technology
continue to evolve.
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4) Generative Pretrained Large Traffic Model for Multi-Modal Traffic
Data Understanding:

ASTRI's ISAC is capable of efficiently capturing and integrating large
amounts of heterogeneous traffic data from various sources. Leveraging
this wealth of traffic data, ASTRI’'s generative pretrained large traffic
model can perform data analysis to enable numerous smart mobility
applications, such as anomaly detection, driver behaviour analysis,
data-driven traffic simulation to support better planning and decision-
making for transportation networks, and handling of rare and unseen
cases, reducing the risks of accidents or congestion on roads.

ASTRI’'s ISAC support better planning and decision-making for
transportation networks, reducing the risks of accidents or congestion
on roads.
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In summary, as the integration of Al and ISAC technologies continues to
evolve, it promises to unlock a wide range of innovative applications and
solutions across various domains, from smart cities and autonomous
vehicles to industrial automation and beyond.
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