536 % 4511 b= S Vol. 36, No. 11
2016 4 11 H ACTA OPTICA SINICA November, 2016

T B HOES% /A 5% A8 i DC-DMT 11
o] WO E RSk Re o

LE Xﬁ%ﬁ?ﬁ’

P Tl R2FH F15 B . BRVE PEZE 710129

WE 454 BHUE % A8 5 (DST) A3 B4 57X 28 #: (DCT) , 48 ) — Fh B 19 DST/DCT A i fm & -1 8 £ & 45 (DC-
DM il 5 %8 . FERHE N R G0 5 2% BE B9 S B0 T o 2205 48 VT 9 Je 2l ~7 8 I 0 A48 B 4 .ﬂﬂmﬁ‘ﬁ%%ﬂﬁ%%ﬁi_‘
Al HE S IR T 7 R 1R A A 3k R R I AR 45 16 2 T A L (PAPR) 19 BN SRBLAR A L 43 BT T KR IR Mg
B Z EH (DM | Eﬁﬂﬁﬁﬁ‘mﬁ%ﬁﬁﬁﬁﬁ<D(‘()-()FDM>&#XJ‘WEIafﬁmx%%ﬁﬁﬁwu)-omwﬂm
TR GIRTG R, DR L5 SRR IR 4 BT 09 IR 10 % 5 05 FL25 R — 30, 76 M ) 1 1% i % T T 8 7 R iR T %
WAL PAPR (9 B #b BRAR G- A0 55 98 ] B B8 06 BB F 8 D B N B4 T4 KL E N BOR B BB 43T 5 05 EL AN SR )
B o VAR E Y M L4 % R T DST/DCT DC-DMT 5 DCO-OFDM 7 {I% {7 M Ho B 35 % 5 1k B 4 24
B0 T ok o i 2 98 - B 2 5 4 (PAME-DMT) \DC-DMT B ACO-OFDM s 15 8 {5 W Ho i BRI 148 7 2 fff 3% 8 12 4
K,

KW LM HENE - E TN B B AR R

FESES TN929.1 XHtARiRED A

doi: 10.3788/A0S201636.1106001

Performance of Visible Light Communication System Based on
Discrete Sine/Cosine Transform DC-DMT
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Abstract Combined with the discrete sine transform (DST) and discrete cosine transform (DCT), a novel DST/
DCT direct current bias-discrete multitone (DC-DMT) modulation scheme is proposed. This method is able to
expand the number of independent subcarriers without increasing the complexity of system, and it is expected to
improve the transmission rate of visible light system. The bit error rate (BER) expression of the modulation scheme
and the complementary cumulative distribution of peak-to-average power ratio(PAPR) are derived. The effects of
clipping noise on the BER performance of DMT, direct current-biased optical-orthogonal frequency division
multiplexing (DCO-OFDM) and asymmetrically clipped optical-orthogonal frequency division multiplexing (ACO-
OFDM) visible light systems are analyzed. The results show that the theoretical BER is consistent with the
simulation results, and the BER performance of the proposed scheme is better at the same transmission rate
compared with that of other methods. The distribution of PAPR is independent of the modulation order but
increases with subcarrier number N. When N is larger, the theoretical conclusions match the simulation results. At
the same transmission rate, the simulation results show that the BER performances of DST/DCT DC-DMT and
DCO-OFDM are similar in low signal-to-noise ratio (SNR), which are better than those of PAM-DMT, DC-DMT
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and ACO-OFDM; however, the BER performance degrades in high SNR due to the clipping noise.

Key words optical communications; direct current bias-discrete multitone; discrete sine transform; discrete cosine
transform
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