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In this study, we introduced a new penalty term to encourage autonomous
device to device (D2D) communication among mobile users, confirming its effectiveness through
multi-agent simulations. Additionally, to address security concerns, we proposed a multi-channel
device authentication protocol utilizing optical channels, implemented in an Android application.
Furthermore, we proposed Signage Cipher Modulation (SCM) as an optical signal embedding method for
video content, validated using liquid crystal displays and smartphones. To tackle communication
qguality issues in autonomous D2D communication, we utilized C-RAN architecture and statistical
information from partial communication links to evaluate and verify communication reliability and
stability.
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