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Integrated Ultraviolet Communications and Positioning: Key Technology and

Future Prospect
WANG Siming, YUAN Renzhi, YANG Chuang, PENG Mugen

(State Key Laboratory of Networking and Switching Technology, Beijing University of Posts and Telecommunications,
Beijing 100876, China)

Abstract: Compared with traditional wireless optical communication, Ultraviolet Communication (UVC) can establish Non Line
of Sight (NLOS) links by leveraging the strong scattering effect of the atmosphere. It enjoys unique advantages such as low back-
ground noise, high local security, strong climate adaptability, and flexible networking. Affected by the strong atmospheric absorp -
tion of ultraviolet light, UVC needs to leverage NLLOS Ultraviolet Positioning (UVP) technology to maintain single-scatter-dom -
inated NLOS links for minimizing path loss. Current UVC and UVP are mostly implemented in two separate systems, leading to
problems such as low resource utilization and poor real-time positioning performance. To address these issues, this review intro-
duces the Integrated Ultraviolet Communication and Positioning (IUCaP) technology. First, the potential gains are clarified into
two parts: Integrated gain from resource sharing and collaborative gain from functional synergy. Second, the key technologies for
achieving these gains, including NLOS UVP, Integrated Beam Control (IBC), and communication - positioning collaboration
mechanisms are discussed in detail. Finally, current research trends and challenges of ITUCaP are elaborated.
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