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Abstract In this paper, it was shown that the decoding method of Hamming codes using soft
values can be applied to molecular communication channels. A soft value criterion that can be
used for decoding of Hamming codes for a molecular communication channel was proposed,
and it has been shown through simulation that the decoding method using these values can
improve reliability even in the molecular communication channel. A diffusion-based molecular
communication channel was assumed, and information symbols were transmitted using BCSK
modulation. After demodulating the number of molecules absorbed by the receiver at each
symbol interval with an appropriate threshold, the number of molecules is no longer used. In
this paper, the BER performance of the decoder was improved by utilizing information on the
number of molecules that are no longer used as soft values in the decoding process.
Simulation was performed to confirm the improvement in BER performance. When the number
of molecules per bit is 600, the error rate of the Hamming code (15,11) was improved about
5x10°% to the error rate of the BCSK system without the Hamming code. It can be seen that
the error rate of (15,11) Hamming code with the soft values was improved to the same extent.
In the case of (7,4) Hamming code, the result is similar to that of (15,11) Hamming code.
Therefore, it can be seen that the BER performance of the Hamming code can be greatly
improved even in the molecular communication channel by using the difference between the
number of molecules absorbed by the receiver and the threshold value as a soft value.
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Fig. 1. Diffusion-based molecular communica-tion
system
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Table 1. Example of error pattern and its syndrome
vector for (15,11) Hamming code (m < 2) [2]
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