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Abstract: When the signal is transmitted between systems with different modulation methods, the
modulation format needs to be converted. Modulation format conversion is usually carried out on
electrical signals and requires a process of electro—optical conversion after optical-electro conversion.
Frequent optical—electro or electro—optical conversion usually increases the system cost. To address this
problem, the implementation of format conversion from Binary Phase Shift Keying(BPSK) to Quadrature
Phase Shift Keying(QPSK) and from QPSK to Quadrature Amplitude Modulation(16QAM) by using
coherent superposition methods on the optical domain is proposed. In the experiment, the conversion
model is simulated by Optisystem software, Taking 10 Gpbs pseudo—random signal as the test signal, it is
successfully converted to QPSK and 16QAM observed by constellation diagrams. The Bit Error Rate(BER)
of the conversion model and the direct QPSK and 16QAM transmission models are compared under
different Optical Signal Noise Ratios(OSNRs), optical source bandwidths and signal powers. The BERs of
the conversion model and the direct transmission remain highly consistent under the same conditions,
indicating that this modulation format conversion method has high stability and accuracy, and can be
applied to signal transmission between different systems.

Keywords: optical communication; modulation; Binary Phase Shift Keying; Quadrature Phase

Shift Keying; 16 Quadrature Amplitude Modulation
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Fig.1 Diagram of signal format conversion transceiver
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Fig.3 Converting QPSK signal to I6QAM
€3 QPSK "7 4441l 16QAM

2.2 B B

FBAROCAR 538 1 B i J7 U 3 T QPSK FII 16QAM A, {H B A 5 JAE 51 1) 4 i F1A 1E QPSK Hl 16QAM A Ji
W IeA 22 5. 183 F e A 2 4 7 16 A B 16QAM 4 bit % I 7 51 g JL R 5 1 5 5 5, f B v 16QAM 4 i 7%
i B I FF 8 S B AR R AR T s DR I A A W B A e A L B ol R A A T IE A R SR A, T v A
P 1R o 75 BPSK-QPSK Z5#4 #2283 QPSK i it i 9 2 bit {5 543 5 K a,. by, Hefarh ki th (9 2 bit {55
Ha,. b,, i HFEMA(10):

%aozbi

b,=a,®b, (10)

5 % IR a b, YA — 5 St , HhofEFERSMEH,
1E QPSK-16QAM ZE 44 b, 8 2853 16QAM fif it iyt 119 4 bit 15 5435 M a,. by ¢ d;, F54Hcef B H A9 4 bit 5
T Hha,. b, c,. d,, FHHFREUA(D:

i>~o i i (11)

G a,. c,. b,. d, T & — B A5 550 i



%53 ¥ BBZ. BPSK-QPSK #1QPSK-16QAM K3 #I1& K ik 313

3 LEHE

46 i Ji] Optisystem % BPSK-QPSK Fll QPSK-16QAM (1) §% A A1 47 {1 B, FRAE ARG AR MR 1L . DLIRZR v
55T, FIH MATLAB 4 it H 5% 5 vk fig i 25

3.1 BPSK-QPSK

BPSK-QPSK #% 4t 7 4t 3 B3 /0 AL 18 W1 6 BPSK {5 %5 7= 4 . BPSK OGAe 5 #H 8 in LA S £z Wit QPSK 15 5 i
A o L8R HBOGIE K R 1550 nm(193.414 THz), D134 10 dBm, JGUEE o 40 A8 I 02 SO . MG . D)3
AH A B G2 AE R 2 > MZM R i & 0 i AOG IR o FUAE S IR B D BE ML 8 R AR g AR R, RKBE D 2 bit, f&
HRBEN 10 Gb/s; (GG S & B IF A Wi S Gb/s 55, 43912t 2 491 A A Tal 9 BPSK I8 i) 2% 45 i 1.
QfF*7 . MZM i th (Wi i 6 A5 5 thH & R AN 0.5 19 A D% #8 5 i— % QPSK VG5 518, YT B B b 0 1% i 1
LRGN | AR S RO . B 4() M S T =37 dBm I, DGR R QPSK M OLTE .

5 | 2mf
3mf
- 2 1Im
-40 - -40 - & . S
g g Ely m S .
o Om
g -0 8 601 s 2
& Z-1mf =
g 8-im
-80 | -80
-3m[
. ST, . -2m
-100 1 1 1 1 -100 1 1 1 1 I TR 1
1490 1520 1550 1580 1610 1490 1520 1550 1580 1610 -3m -lm 1m 3m 2m -Im Om Im 2m
wavelength/nm wavelength/nm amplitude-1/(a.u.) amplitude-T/(a.u.)
(a) (gESK]‘sikgnal spectrum in optical (b) spectra after noise removal (c) post-mixing spectra (d) constellation chart after signal
iber linl

decision

Fig.4 BPSK-QPSK conversion results
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Fig.7 QPSK-16QAM conversion results
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