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Performance Analysis of RIS—assisted Hybrid
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Abstract: Free Space Optical (FSO) communications offer high speed, low cost, and strong anti—interference
ability. However, the atmospheric turbulence-induced fading causes deterioration in the performance of FSO commu-
nication systems. The conventional solution is to use Radio Frequency (RF) links as parallel communication links to
improve the system’s performance. On the other hand, Reconfigurable Intelligent Surfaces (RIS) can be employed to
further improve the received signal-to—noise ratio of the RF link due to its advantages of low loss, easy deployment,
and no need for complex coding and decoding. In this paper, a RIS—assisted hybrid RF-=FSO transmission system is
proposed to improve the communication quality of service. Based on this hybrid model, the exact expressions for the
outage probability, average Bit Error Ratio (BER) , and channel capacity are derived, and Monte Carlo simulations

are presented to verify the accuracy of the analytical results. The results show that the performance of the proposed
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system is significantly improved compared with the conventional hybrid RF=FSO system.

Key words: free—space optical communication ; reconfigurable intelligent surface; hybrid system; performance

analysis

f T, A A9 B B 2K T (Reconfigurable Intelli-
gent Surface , RIS) X G8 A %085 ] I S5 5 0 AR 67 it
B B L AR AL Ty OR AL 1 — > SR R A A
PRI MIAG R )32 KevE . RISt 2R A i A i
TCA R B, B A IR FE L 5 A B BRI B S
ORGP S ROR & E LA AR Z N
L, W D2D M B T RT EEAE P AR
KT RISEA, O —Le®f 58 MR AFAE . SOk [2] 42
T R A Y 2 A Ok AR RIS B L L8 15 &
S5 RIS T Ge 140 A, % RIS R BE 4> BT A — E 1Y
SR SCHR [ 3 17EW B L S28 1 A RIS sk A8 15
SHIBLAE I, AT LU A i i v T A

LAk, FSO A Sy — 22 4 R sy 9 1) 38 1
RZ B T EAEATWAFTEA G2 KFELFS0
EH AR BA I RAUT I 2R HE DAL L) S 5 5
HIE 15 10 M2 G A5 P o5, A T 4l f A A AR )
2 BN L BRI AN LA B A R (%S
55 BT BIAFAE , FSO SE I 1 m] 551 A2 BIAR K5
TS WA 7o T A7 b N W i v NI I N E B
N PR R (S [ R (RF-FSOTRA R4
SRR FSO BE R 22 W K5, {H 2 T 25
DN T BOGAE 5™ 0, 1M RF B B R s s
JUEE EIREER ) M2 o 55 g, T DL R B I R RSO i
% T RGO TR A T AR b R 4% B LAk Xt bt K
SAFIHEZE G, EFIRA I RF-FSO R G5
Wi % . SCER 6138 T — A3 T IF L sk 1) RF-
FSOWRA G0, % 1 — 511 T BRAE AUOBL T BRAE T 1Y
FSO # B AR R A IR B RE S — R G M T GE
P SCHR (7 142 T — A3 F A 38 A I 1) RF-
FSOWR GG AL, It th TR G A% 5 5. FSO
ARG MR RF R EREE . BHar, 2 A /A
RF-FSO IR & RGATAE , W01 SCHk [ 8 DK 5t A 4 i FH A
# M5 E RS HIR G RP-FSO 248, TEWI M5 HE I
3 AH ] BRI | O B B P R T 1 A
TGS R . 2 R T — P 3URF FXLFSO R
BERG, I E LI T 800 m 2 N Y 1.196 This JC
SRS HEAL .

2 BT, HRTET RF 5 FSO I ATIR A RS0
Al S PR RE AT O AR 20058 R L 4R, RIS
i Bh Y RF 5 FSO FHATIR A RGN TERE AT ik B A
SCHRARE K, 33t S AR SC e 3 B BT A

AR EENEMT

DT HCEBFEMIR G RERM T —1
B FSO 4 B% F0 RIS i B id 15 55 BT T 015 5 1%

2) 5 RGE R WAER SRR [FiEA
ik, G O BE S B R s v, H 5850
RF-FSO IR A R AT IR A B 45 R LWL 0T RIS
B EERE A R 4R T

1 #E5FEERE

FE— MR G L R g, i 1 TR AR
ARG FSO B 5 RIS il B 13l 15 BE O T AT T
VERY . Eidl s At S A0 55—~ FSO & S HLAT RF & 5
B, Edla Bl D[R FREA PR HRHL , — > HI SR HE I
AT, — D HPRIEWURRE 5 . B TG AR iy Fhfh
DB A BBE FSO B % 18 17 19 8 % . TR Y R
IRZEA(E H. (Channel State Information , CST) i 1 — 2% %
T BR AR AN D A% A1 S, I S 45t A5 JBAE S T SC AT 2 4%
TR FSO S % h T R AUE R A58 25 55 I B b
Bl A i 23 BEBE RIS BE BOR ME1 T8 1% 4 .

H1l ReZARAER

Fig.1 Model diagram of the hybrid system
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Fig.2 The main link’s signal processing flow chart
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Fig.3 The auxiliary link’s signal processing flow chart
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