A I -
COMPUTER SCIENCE

Vol. 46 No. 11
Nov. 2019

RSB FEIE

7 B RBREE

W

(HF T T Wk FiFEAA %

W OE ARINZELST
FRAARAAELA R RR LAY 5T REMEZEN

PEW - %f'ﬁ“l’éli%ﬂvl%%lﬂ& AE R ST TR R B
HEBEAFARTT RE AR IEEN FAL B AL

HIFEZREARFEAAKX RG .8

BT HANERMIES HEAAMAK WHFRABEERARY R A2 S5 F
AT WML TR RGP T £,

T THARZ 3 3% 5T

XER TG, TFBELENL, 2%, L5435
hEZESES TP391.9 XEkARIRED A DOI

A5 R 1R RS 2 MR S RALE A 4 A b ok LB
bk R, AR IE $ 4 5

) 48 /Y LE R SR IR R 1

4B SN

SHAFR  AM 310023)

ZH R, . B 38 A
FBAEGTER, Bh.RBEERMEY
G SR AmA TR RET $ES FRER %P
8T 3K E T A
BAE AR R Hm, I H

10. 11896/jsikx. 181001925

Bit Error Rate Analysis of Diffusion-based Multicast Molecular Communication Networks

CHENG Zhen

ZHAO Hui-ting ZHANG Yi-ming

LIN Fei

(College of Computer Science and Technology,Zhejiang University of Technology, Hangzhou 310023, China)

Abstract

Considering a multicast molecular communication network consisting of one transmitter nanomachine, two re-

ceiver nanomachines.and four nanomachines acting as relays, this paper proposed two different relay schemes using the

same type and different types of molecules in each hop to transmit information to ensure the reliability of the multicast

molecular communication. First, the method for adjusting the decision threshold as an effective mechanism is proposed

to mitigate interference when transmitting the same type of molecules between parallel relay nanomachines. Then, math-

ematical expressions for the average bit error rate of the multicast molecular communication network for both relay

schemes are derived. Finally, the simulation results show that different parameters have impacts on the average bit error

rate of the multicast molecular communication network,including decision threshold, the number of molecules emitted in

cach time slot,the distance between transmitter nanomachine and receiver nanomachine, the number of samples. bit in-

terval duration and diffusion coefficient. And a relay scheme which can reduce the average bit error rate of this network

was proposed.
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Fig. 1 Topology of multicast molecular communication network

O Tl B AR I R R A B A e i L R Ik AR R LR IR
Mt 5 A4 RN, 280 18 5 AR A B KGHE 5
Mmr .

DIEE B A &Z X B Be, PR A& 8 H Aoy Sy
GRS W LTS W, H.2€ (S,R,.R,, R, ,
Ribo .4 S REMK N 69 ot a5l £m N
Wi, ={Ws[1].Ws[2], Ws[ 3], . Ws[jl} . Hrph Ws[;]5F
AN S KL ARV BRE o 51, BT S 0 BB

AR AR 1 B Py 3K O ORI S 1— Py /D Pr

W, 1= =P . Pr(W,[j]=00=1—P;, A3CFMH_3EH

Je PR SRS HEAT R R o 2R K Y PR 1 U AR T
FURE I I A T 0 T T 0 A 28 B B 43 T B AR W B35 o s 5 A5
RREPINY IRy 5 &

DTEAF BALHBY B, 0y T WK K B AV HIT )G 2816

i W12 3 B i 5, A R 28 84 59 0 7 22 1) 32 3R B Sy B
AR . SCERCLL W0 4 T — e 3R b i o 7 8 1L TE
T AT B A B AR L R AT — A TR T A e Bl

Ny

3

BT 5 g WIRIE] ¢ BRI B R S, (DK
Fua (zf)—#ei%’ >0 (D
ArxDt’ ’

Hf,d,, KRS En fg RIMER.D REYWHRENT A
B R A o 1 26 R AR ) HE AR Bt AR Y A .
I EEJC(I)T%H g (O W BRI AR REL F,, (O 0] UL T H

— AN =0 TFIR Z ¢ B 2] Z B B I8 WO W A
zlegtﬁnilr:
F.,()=erfc( g ),t>0 (2)
2 +/Dt

Horrerfe(« )RR EAMRZE KEL .

3)TEAR B0 F2 USRI it 5 B B, AR SCR ) 42 WU T (9 4% i
3, — A AT R A AT (R B &k B, M5 B A T 3k
B A5 SRR, RTRAEE FA SR, A0 3 Frh
Yy A5 2 I ORI R A L SR A TRAT 1Y i 5T D v 4k B
W, AT S A e i B R SHE BT R, FR )R Y
FERENRMERAE T -8, Hrh Pl ss 7
SR FH SCHR LT 48 21 A4 DA R A6 00 28 o 47 f 55, B2 W03 1 ¢
HE— > H R R] B b R 4 22 A 2 ST A 18] B B T 22 A ] B o
BN T A5 BE ST L A TR T BEER
MR UCE Y LR 1, HAl I B s B LR R 0,

LB 1 9y S—Ry — Dy #4201, 58 2 04 38 15 o 742 40
B2 iR . 5 B BR & AR AL i At iR A 0 IR TS B S R ik
Y ECRE T 51 S 01, B Y i BUARR 1R] B R A 3% 0 LR XS 1L
— A HE AR BR A R X N 0, R 3% 7 T AL S BRI T B % B
fEER AT A Y WG 4 FRGA BT W R ROE. WA R
SRR I AR R B Ay F R Z 501 s B E ST L
A, DT A 5 1 M AT A Y R LR 1 SRR, TR R &
FEHT— A LR ] BRI R (Y 0 % R 4575 8L Dy A LRI T B
wHEY T,

R#uHE R BT A

—-{ P Hﬂ\%wﬁk}o‘ BUAT |—Z-{ 8 }i»

B2 IRy B T AR

Fig. 2 Binary diffusive molecular communication network model
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Fig. 3 Relationship between average bit error rate and number of

molecules emitted in each bit interval
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