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Multi-layer optical camera communication system based on M-ary detection

LI Xiangdong, LIU Luokun

(Institute of Information System Engineering, Information Engineering University, Zhengzhou Henan 450001, China)

Abstract: A multi-layer Optical Camera Communication(OCC) system based on M-ary detection is
proposed to adapt to the needs of multiuser. According to different priorities, the message is loaded on
each layer which has diverse degrees of diversity. The higher-priority data is transmitted in higher
diversity mode with higher robustness but lower data rate, whereas the lower-priority data is sent using
higher multiplexing scheme with higher data rate but lower robustness. Combined with the OCC system
model, the message can be detected by using an M-ary detection algorithm based on Maximum Likelihood
(ML) detection. Finally, computer simulations verify the system feasibility. With reliable and low-
complexity detection, the multi-layer OCC transmission system can be achieved stably.

Keywords: Optical Camera Communication; information superimposition; M-ary detection; Maximum
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Tablel Power and rate information of each layer under different designs

design 1: S=4,Q =64 design 2: S =16,Q =400
lower layer middle layer upper layer lower layer middle layer upper layer
priority high middle low high middle low
number of elements per bit 64 16 1 400 25 1
number of bits per layer 1 4 64 1 16 400
power of per bit 3.05 3.05 0.76 19.05 4.76 0.76
data rate(frame rate 500 fps)/kbps 0.5 2.0 32.0 0.5 8.0 200.0
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