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New Type of Optical Camera Communication Signal Demodulation Scheme
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Abstract Optical camera communication (OCC) is a new wireless optical communication technology, which uses the
rolling shutter working mode of mobile phone camera to shoot fast flashing light emitting diode (LED), receives the
stripe image separated by light and dark, and decodes and recovers the image to realize data communication.
However, the fluctuation of gray value in the process of data transmission will affect the bit error rate (BER),
transmission distance, and data rate in the process of communication. A new demodulation scheme of OCC signal is
proposed. The adaptive image enhancement algorithm based on expansion corrosion is used to eliminate the overall
fluctuation of gray value, and the expansion algorithm is used to eliminate the local fluctuation of gray value. It is
comprehensively processed from the overall and local aspects to eliminate the fluctuation of gray value to the greatest
extent and improve the accuracy of judgment, so as to improve the communication performance of the system. To
verify the performance of the proposed scheme, BER under different transmission distance and data rate is
evaluated. The experimental results show that the average BER of the proposed scheme is two orders of magnitude
lower than that of the traditional signal demodulation algorithm.
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Table 1 Standard deviation of image varying with

parameter Ay and parameter A,

A= A= A= A= A= A=
Parameter
100 150 200 250 300

A.=50 49.91 86.94 107.36 113.72 113.83 112.67
A.=100 44.35 72.64 104.88 116.38 118.07 118.20
A.,=150 38.37 69.96 100.06 116.26 119.37 120.19
A.=200 32.67 63.89 94.53 114.84 119.58 120.91
A.=250 27.58 58.00 88.69 112.08 119.20 120. 23
A.=300 23.09 52.34 82.94 108.17 118.28 120.11
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Fig. 4 Stripe images. (a) Original image;

(b) image after enhancement
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Fig. 5 Derivative of gray value . (a) Original image;

(b) image after enhancement
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Table 2 Experimental configuration parameters

Experimental parameter Value
Frame rate /(framess ') 60
Pixel resolution 3968X2976

Data rate /(kbites 1) 1.92 3.84 5.76 7.68
Payload bit length /bit 32 64 96 128

Bit resolution /pixel 27.56 20.67 13.65 9.60
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