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High-speed, two-way, and multi-access optical camera communication was
achieved. Downlink consists of LED lighting transmitter and smartphones’ built-in camera receiver.
Uplink consists of smartphones’ built-in LCD display transmitter and indoor surveillance camera
receiver.

To increase the symbol rate for downlink, we developed rolling-shutter asynchronous communication
with variable symbol rates based on a cycle pattern of received symbols, ensemble average using dual
rolling-shutter camera, and threshold decision based on spatial luminance distribution. On the
other hand, adaptive thresholding considering spatial inter-symbol interference was developed for
uplink.
Iﬁ downlink, 156k symbol/s was achieved with LED array and smartphones’ built-in rolling-shutter
camera. In uplink, 168.75k symbol/s was achieved with smartphones’ built-in LCD display and indoor
camera based on space division multiplexing.
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