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Abstract: In mobile augmented reality applications, users interact with smart objects in proximity to finish collabora-
tion or interaction tasks, whose efficiency and user experience are determined by the underlying directional interaction tech-
nology. However, current directional interaction technologies at this stage are inefficient. For interaction means, they rely
on wireless technologies such as Wi-Fi and BLE, which propagates omni-directionally and thus cannot use the user’ s spa-
tial context (i.e., location and direction) to shorten the interaction time, bringing unnecessary effort. In terms of interaction
interface, current vision-based interfaces suffer from low reliability and low scalability, which further limits the adaptability
and efficiency of the system. To address this issue, we developed RetroAR: an optical-sensing solution that leverages visi-

ble light backscatter communication to serve for directional interaction with intelligent objects on commodity smartphones.
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RetroAR exploits the directional propagation property of light to preserve the user’ s spatial context, which enables fast con-

nection-free directional interaction between the user and the target devices. RetroAR instruments objects with custom retro-

reflective markers called ViTags. When users interact with these smart objects, these ViTags are used to communicate with

the camera on the mobile reader by backscattering the flashlight beams. We first conducted a system evaluation which

showed that RetroAR could work reliably at a distance up to 4 meters and a view angle up to 100 degrees, and is able to

achieve 6-DoF 3D tracking with an error as low as 1 cm on translation and 4.7 degrees on rotation. To evaluate how our sys-

tem performs in terms of interaction, we then conducted a user study with 12 participants, which demonstrated that RetroAR

improves the interaction time of MAR contactless control by at least two times compared to Wi-Fi-based solutions. Ret-

roAR utilizes the user’ s spatial environment with visible light backscatter communication to maintain the intuitiveness of

the interaction process. Users can interact with multiple targets in a point-and-control manner, which reduces interaction

costs and brings a natural and intuitive interaction experience.
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