SIRYEMAELT S8 =R ((jkilect) 22-8, Vol.15 No.4
== 22-15-04-230 http://dx.doi.org/10.17661/jkiiect.2022.15.4.230

sha7lut BAEA Ado] aede JY AP oo It A7

CEEN

A Study on the Efficient Concatenated Code on the
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Abstract In this paper, we propose an efficient concatenated code for both random and ISI
errors on diffusion-based molecular communication channels. The proposed concatenated code
was constructed by combining the ISI-mitigating code designed for ISI mitigation and the
ISI-Hamming code strong against random errors, and the BER(bit error rate) performance was
analyzed through simulation. In the case of the above AM=1,200 channel environment, it was
found that the error rate performance of the concatenated code follows the error rate
performance of the ISI-mitigating code, which is strong against ISI, and follows the error rate
performance of the ISI-Hamming code, which is strong against random errors, in the channel
environment below M=600. In M= 600~ 1,200, the concatenated code shows the best error rate
performance among those of three codes, which is analyzed because it can correct both
random errors and errors caused by ISI. In the following cases of below M=2800, it can be
seen that the error rate of the concatenated code and the ISI-mitigating code shows an error
rate difference of about 1.0x107' on average.

Key Words : Concatenated Code, ISI(inter-symbol interference), Diffusion-based Molecular
Communication, ISI-mitigating Code, Soft Value
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1: let 1=2,3,....,n
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3 S =
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1 ¢ = (dioy -y i1)

20 With 15 =0, r* = (rhrd, ..ot L))
if r}>7, zj=1 else 2z =0, for
1=2,..,n+1

1, q;+2 =« q§+2

for 1=2,...,n—1, where « is ISI scale fact

30 if zi=1 and 2}, , =

or

4: Decode r* using ¢',(decoding algorithm in
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1: With 2° = (2 ...,2") and
g = (gh - q,)
2: Decode 2° using qi, (decoding algorithm in
[2])
3: Obtain decoded sequence
Zgee = (23 -2},
CIf 24, = (0,....0) then inf seq=(0,....0)
. else go to next steps
: Let zi = (Oaziza'“?zzn‘) :(O’zgec)
: For 1=2,3,...,n;
:mp = argmax7’.

2
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z =

[C - IS B AN

10: 2" —0, 2' e ()

11:if 2" =1 and 2" =1 then 2«0

& =woie AEdlolde Sot] Al AE



S5t
dd Fo0] 08 H5e Yglon, of W Wz Y
e BCSKE AHgstgth E 12 2 =l A
W3 Agdlold sielule S vehd Zeleh A
Y 239 BUwg g8 BeviE BouB0e
sjgon A FHUE St Ak 107 HE o)y
2 Agstert

B 1. AIEY014 D=2t0lH

Table 1. Simulation Parameters

Parameter Variable Value
Diffusion Coefficient D 100[um?/s]
Tx/Rx distance d 6lpum]
Channel memory I 35
Molecules per bit-1 M 100-2000
Transmitted Ninf > 107
information bits
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