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Urban Sensing Systems

ZHENG Yu '3

1 JD Intelligent Cities Technology Co., Ltd., Beijing 100176, China
2 JD Intelligent Cities Research, BDA, Beijing 100176, China
3 School of Computing and Artificial Intelligent, Southwest Jiaotong University, Chengdu 611756, China

Abstract: Urban sensing, as the first layer of urban computing, is the foundation of intelligent cities,
generating crucial data representing city dynamics for digital applications. Aiming to solve the challenges
that urban sensing is facing, this paper proposes an urban sensing system that is comprised of a theoretical
framework, a technical platform and an operational model. The theoretical framework consists of six
categories of content to be sensed, four sensing paradigms, and four technical challenges. The technical
platform provides digital tools for managing sensors and collecting data, and supplies upper-layer
applications with interfaces for using urban sensing services. Urban sensing systems can reduce
redundant sensor deployment and further operational workloads. It improves the capability of urban
sensing service providers in solving problems and the synergy among each other. It also generates
continuous economic benefits, such as income and employment, ensuring urban sensing functions stable
and sustainable.
Key words: intelligent cities; urban computing; human-centric sensing; urban sensing platform;
operational model
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Table 1. The first category of content to be sensed in a city: flow of crowds
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Table 2. The second category of content to be sensed in a city: traffic flow
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Table 3. The third category of content to be sensed in a city: natural environment
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The fourth category of content to be sensed in a city: public safety
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Table 5. The fifth category of content to be sensed in a city: energy consumption
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Figure 9 A technical architecture for building urban sensing platforms
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Figure 10 An operational model for urban sensing systems
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Figure 11 Synergy among different parties in the operation of urban sensing systems
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