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Abstract—The Mobile Edge Computing (MEC) paradigm gives
impetus to the vigorous advancement of the Internet of Things
(IoT), through provisioning low-latency computing services at
the edge of core networks. The emerging digital twin technique
has grown in the IoT community, and bridges the gap between
physical objects and their digital representations in MEC net-
works, thereby enabling real- time data analysis, simulating the
dynamics of systems, predicting the behaviours of objects, and
optimizing decision-making. In this talk, we consider AoI-aware
query services in an MEC network empowered by the digital
twin technology for diverse IoT applications, with the aim to
jointly optimize the freshness of query results that are measured
by the Age of Information (AoI), and service response delays. We
focus on two query service problems: The first one is to minimize
the weighted sum of the accumulative freshness of query results
and the total delay of query services, for which we devise an
approximation algorithm with a provable approximation ratio,
by exploring non-trivial trades-off between the two conflicting
optimization objectives. The second one is to maximize user
service satisfaction measured by a non-decreasing submodular
function that aims to improve the freshness of query results by
multiple digital twins’ placements for each object. We formulate
two optimization problems under static and dynamic query
arrival settings, for which we develop performance- guaranteed
approximation and online algorithms for them. We finally evalu-
ate the performance of the proposed algorithms via simulations.
The simulation results demonstrate that the proposed algorithms
are promising, outperforming their comparison benchmarks.
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