(12) RREFS1EE

~~
~,

19) t- SR ENIR FEF 2R 0
E br B

@3) Efr 7 H
2021 4£ 9 B 23 H (23.09.2021)

=

WIPO I PCT

AR EFRER 1
00O

(10) EfR 2=
WO 2021/184424 A1

G EREHSES:
HO4B 10/116 (2013.01)

(1) EfFRRIES: PCT/CN2020/082658
(22) EFRERIEA: 2020 £ 4 A 1 H (01.04.2020)
(25) HiFIES: e
(26) A HiES: e

(30) LA

202010193075.1  20204F3 H18H (18.03.2020) CN

(71) B A : 77 K F(SOOCHOW UNIVERSITY) [CN/
CNI; [ VL 75 4 78 MM Tk i XA~ % 8
1995, Jiangsu 215000 (CN).

(72) ZRB A :iFE41(YOU, Shanhong); P [EIL 5% 7R
T T B XA 32 5 199 2, Jiangsu 215000 (CN).

{5 34 & (NI, Shensheng); = [E VT 754 75 M 17 Lk
el (X 1= %% #1995, Jiangsu 215000 (CN). #H&EI%E
(HU, Jianling); ' E VL5548 75 M Tk e X A= %
%1995, Jiangsu 215000 (CN). X E (LIU, Wu);
W EVE AR AN T Tk e (X~ Z #% 1995, Jiangsu
215000 (CN). FEIE(WANG, Feng); ' [EVL 74
I M T Tk e X 42 % #% 199 5, Jiangsu 215000
(CN). BHifl% (HAN, Shuying); T EILTR4 77 M
M LAV X A= 52 #1995, Jiangsu 215000 (CN).

T4 KEBA: 75 M & &g 45k &2 = K E
ELEF (Zi@®3& k) (CENTRAL SOUTH WELL
INTELLECTUAL PROPERTY OFFICE); ' [F T
A MR AR X AW K 188 5 R
TR T AR TN K F E R R
2303, Jiangsu 215000 (CN).

(54) Title: INDOOR VISIBLE LIGHT COMMUNICATION POSITIONING METHOD AND SYSTEM BASED ON MACHINE

LEARNING AND OFDM

(54) ZRAAFR: FETHIEY I MOFDMIV = A AT WOGIBAE B ik KRG

FrhARERT RS MEEN TR, T8
—FEE EHEE MENRE, BEPLEDRED
AEEEETEENTS L, EARPHTREL
FLEDR®E, HAAALEDRERE S8

FHE2EEM T HRERRHTIEBERY, 2
SREEERINS e SR SN ETE S B iR
BYTEERE L, HRTR(EER T STECARAD

BB

TEETT b AR R HIEHE T E R EYE 0

CC |=mEn

IR —FREIEMA £ LEDR & L& BEURL

DD [JiESaIfslRE. BRGESETAMTEENE

AA DIVIDE A MEDIUM-LARGE INDOOR PLANE INTO MULTIPLE

CONNECTED SUBAREAS, AND DISTRIBUTE MULTIPLE LED
DEVICES ON EACH SUBAREA, THE MULTIPLE LED DEVICES
BEING RESPECTIVELY FIXED TO THE VERTEX OF THE SUBAREA,
AND ADJACENT SUBAREAS SHARING THE LED DEVICES,
WHEREIN IDENTITY INFORMATION IS SET IN THE LED DEVICES

BB PERFORM QUADRATURE AMPLITUDE MODULATION ON BINARY

DATA STREAMS REQUIRED TO BE SENT, THEN RESPECTIVELY
PLACE COMMUNICATION DATA AND IDENTITY INFORMATION
DATA ON THE RESPECTIVELY DISTRIBUTED SUBCARRIERS,
AND PERFORM STBC CODING ON THE COMMUNICATION DATA

CC PERFORM DIRECT-CURRENT BIAS OPTICAL ORTHOGONAL

FREQUENCY DIVISION MULTIPLEXING MODULATION ON THE
PROCESSED DATA

¥ DD SEND RESPECTIVE DATA ON THE MULTIPLE LED DEVICES IN

THE SAME SUBAREA IN THE FORM OF OPTICAL SIGNALS, SEND
THE OPTICAL SIGNALS, AFTER BEING SUBJECTED TO FREE
SPACE TRANSMISSION, TO A RECEIVER, AND RECEIVE THE
OPTICAL SIGNALS BY MEANS OF THE RECEIVER

0 2021/184424 A1 | K001 O O OO

BIEEEEL. B RSl

(57) Abstract: The present invention relates to an indoor visible light communication positioning method and system based on machine
learning and OFDM. The method comprises: dividing a medium-large indoor plane into multiple connected subareas, and distributing
multiple LED devices on each subarea, the multiple LED devices being respectively fixed to the vertex of the subarea, and the adjacent
subareas sharing the LED devices, wherein identity information is set in the LED devices; performing quadrature amplitude modula-
tion on binary data streams required to be sent, then respectively placing communication data and identity information data on the
respectively distributed subcarriers, and performing STBC coding on the communication data; performing direct-current bias optical
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BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, I, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, WS, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .

orthogonal frequency division multiplexing modulation on the processed data; and sending respective data on the multiple LED devices
in the same subarea in the form of optical signals, sending the optical signals, after being subjected to free space transmission, to a
receiver, and receiving the optical signals by means of the receiver. The present invention is simple, and high in reliability.

(57) HE: AR WM J— P T B4 2 > MIOFDM I = 8 ] WL OGS 15 58 62 77 i R R 40, B4 ff b K2
= AP I 2 A E R T K, AR S IR B YL 2 NLED %, H % SLED B & ) i [
SEEEF XA B, HAHAM FXEILHLED i %, HA iR LEDR % %A & #h 5 &: ¥
L RE 00 2t ) KR A REAT I AT R L AR R R (R R A B s B B o A B AR S A LY
T BB L, JE AR S AT STBC SR A X G b ik AP /5 B0 B 4 25 AT B e B G IE A28 B
Wl KRR — XA 2 MLED B & L% Al UOEE 5 B &L, BAFSad AdaH
TRl ROEZHAMHL, WA B A RBIAER S, A SR .
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ATMEZI R MO ENTRLABREREFTRARL

FARAR
AL W R AABAT G H AR, LERIE—FETFHE S 5] F= OFDM 49
= N LRIBAZ AL F E R R G,

FRHEAR

% 2 F A R B ARG R K e, AT K 6975 2 5 18 Ak AR K A=
A4, SMFMATARESGERLDAEK, AREERRLE S 2LE,

B AT F 69 B TALHE A 2 TAL A Aot FAEAL A 4, X BT AL
BARIERING TALLE RESTF, (o T L2 T3 5 A F 5 RAZR, PTA
Eim%i&ﬁ%ﬁ% AT ZIMERZOEN L, —LERELHEA

SRR, wsrshk. BENK . SRR (RFID). KRB M (WLAN) .
5 F (Bluetooth) A=A 54 (UWB) 5. R, K F L 9B K F K ZILTALA,
TR R TALBAIEL, TRARG, LA R, WA fFr
ﬁﬁﬁﬁﬁoﬁ#%,%ﬁﬁﬁﬁmﬁﬁ%ﬁﬁiﬁ.%*K%%i%;ﬁ
% (Light-Emitting Diode, LED) VAR ZE & . F4K. "AANELE. K
iﬁ%%ﬁ@%%ikﬂﬁmﬁ%%%éﬁh%%mﬁ%&%%%o%%,
S HFFAR 9AF 7L IAR LED 84 ik N MRAF M, TTAEE W LI IE B
SR ALEE. AT LED 69F AT LLEBASVE N — A3 X ey R RBAZ 7
N, EREES. RIS, oW F 7 a5 HMALEZ 7 XARLH A2
GRS, R R AT IR HiBZ ey E YR, BT ILAESE (Visible
Light Communication, VLC) &9 2.5, VLC R44F3| 7 2 X iEFRAR,
A Tt —HF L AR VLC R eg oy fe, MU B IAR T LB Z £ E A
ALY R, 5 LBE R AL ARANL, AT INABIZ 4G TALFHAR
A RAIAGE & REMSF. RARFRE., b TXLERA, AT ILAR
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1 EIE N EALHOAN 2 —FF G2y &,

FEVLC 2T, 155K 487 £ 69155 % 1L LED 38 3) & 345 Ae 3K 3| LED
A& b, d@addss) LBD 9 R B R I 5 e94e . & VLC F, wR a9z
B A AR A B WAk dr (0n-0ff Keying, 00K ). Mk #& /& 4] (Pulse
Positioning Modulation, PPM). &K &84 (Carrier—less Amplitude and
Phase, CAP) F=iE X ¥ 4 8 B 3% KX ( Orthogonal Frequency Division
Multiplexing, OFDM), 2+, CAP = OFDM i 4|3% RARGL 9% LA FR6g 4 % 4
BT G I LR Sk Hr,  OFDM oy F 2374 2 0 R B M %
BT IR

BRI A TERLED ZIEATILAZALG ik 225 AW KE: JUTR
ik, BRoNE. BB E R EAGRE R R RGE, TUTRE & Fe UL R
ko ik FAARN B, 2R AT ALK, GFoNTEIMFRA AL A, F
B 5 REUE, RYVE T O ARRE G N AL EA S . [2iE g ke B
Emﬁ%ﬁﬁ%ﬁ%ﬁ,%ﬂ”%%ﬁﬁﬁﬁi,fﬂim%%iiiﬁ,
AL R iﬁ&k Som . BEARAE B 33 A AR R N ) R R RR AR ALt
15, WEAR R G, BEEFEERERSG, EHEA, BA Jﬂ#ﬂ#}b%i
ﬁ%ﬁﬁ%?ﬁﬁﬁﬁmﬁékﬂEW%%%Mﬁx%*%i&ﬁﬁﬁkﬁ,
U —20 LED ik R EAN AL RIR G AT S, ITAER B R F T E
B E B % 49 LED R K&, F-AIR LED 494 B 3/ A5 R AR X 40 Ak % A
FoRAL Rk, HEPAEAENT RN, AR BT ZF REA 6 LED X
F AR R AT BT e AL

SR, A AAUM AL G) R BRI R LIRS IZ A, LB
(Machine Learning, ML) #& ) 32 5 il F& K F 4}, -‘J}-'E/fj*ﬂﬁﬂ"#}b;%‘%?éﬁ
o LRAFNERMNGEE, W ARIRG, AHERFFREFTRESF. A
Jl#$ééﬁﬂ%§ (Artificial Neural Network, ANN) RHLE % 3] b —FrA K&

F 3 gk, REBEARIRG S A g, R R F A RACHE oGk B
+ ok, BTVAR A+ 2., A FH®EHN (Support Vector Machine, SVM)
bR —APF B 6GR MBI AL 5 D Fok . ST A KK A= 2 R AL S,
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SVM = vAi8 L 5| A4 7 & (Kernel Method ) #t4ATdE &R M oL fdE XM E )T,

B EIE ] F ARG B LR HIER RIS E TR, A%
B, AR A G R AR E RIS, WG R TI%HIEF IHEE,
1R L5 ) JA T KA ES 5 S ARA A M AE , ARIE MR 45 R T VA8 B AR 6
A b, B EIVGE T URST BIFeHae. D ST IR F IR
VARG B RO ARM X R, M ANRF IR ¥ ke, KT
DAESF RGN BRegiE bk, FRA, 4o R AR dALE 5 5] ok i A BT LR
EALF, W VA — 4R & A B

EHRMARANSZ T HFENEATILLBE R FTEFT K E KA
ﬁiiizkuaﬁﬂﬁ%ix %Lifgﬁéa:?éﬁiijﬂ OFDM i 4| K. 4% 7 OFDM 4% K £ 4Bt
B HITERNFAL, PRI Z AR 500 A 2 E Al KB Fk %, B
FARATRIRERZ R, £ RELBMAIFEILT, VLC RLTUAMAY —/N % fr
AN¥#-d (Multiple Input Single Output, MISO) #4:@42 A %, FTVAEEIX
AR A — N B AfE 5. R A FZGEF 2L OFDM A4, WEEALE
HEM AR5, £ T 3kAS (Space Time Block Code, STBC) %Ak
AT VAR R XA M, {2 STBC F5K 5 R i % B 6 BT A K 34 5% K 1% 69 R 46 4
P RARR) 69, X BT ARATF 0 B 1B A58 3E, {2t AN LED % &
I EREEE QY TAMZE, MIFAAREE— RN LN, XEH
RATIELFFALR RN 5, REHRAFREEZAZALG T FIALE K.
KANRE

b, AL BT E R R 9 HOR B R T I RIUA FOR F ik i 2 KA
F R EALY T T EALE KRG FR, M RAE—FF T LB LT KA TR T2
FTHRAAERGATNEE I/ OFM 69 F AT ILABIE R F kA %
A,

ARGk ERBAPIRL, ARPE—FETFHIEF ] A OFDM 69 E AT L
RBIZRAL T &, @5 B P XAZAFEX SR E ARG T RIR, £5
—/~F R3X E5BL S A LED &4, B % A~ LED 3X& 45 4 B 42 i R4k ad
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A5 B, HABARY T REM LED &, ¥ Frik LED R &8 H 4013 &;
P B B K A0 B IR AAT E R ERH, REIFBZRIEF G 518
BIENFREB L QA THIE L, FaBEHEHAT STBC AL, 342
it PR AW EIERAT AR E AL L AR, FER —F XRA
8% A~ LED 8% a9 B A HBUARME T B XK %, BRAE5 2L dEE
AE M G R A BB, 183 BT IR LRI

BEARR R —AFE00F, PTEF RRe K DARIE TR LED X &6
PR A KD BEZRERE N Z B K F Il R R,

TEARE G —AF8)F, 5HPTiRE 4155 384T STBC RAgef, Fdk-F
X 3% A A LED 38 &4 i% 64 B 4L 3048 N 0L AR ) .

BEARR PG —AFAHRGIF, 3TPTE R HAZ5 #HAT STBC A A], il
A G 012 BT A BB AR L, L A FTBE 053 A SR F
GBI R, R B RS0 — BB L.

JE R K By — A 23645, BTk % A~ LED i & Beth 4 15 & F 8ok &
B & A ey IR S R AR R .

ALK ALRAET —F R TFAEF I F2 OFDM 64 E 1 T ILAEAZ AL F
i, QiE TR BPOCHT R SRR ST 2R 4B KB HRIE A
A% B3I, sTT & 18 Q83 , RIBIR B & 013 B 3038 74 5T 45 BHLFT A2 6
F R A TBATHE, RIRF IR F T F Al E 4, REBFIEEE,
R RALE F AR AT, F BB AR AR, B B AR AZ EAE 4R
AT STBC f#AL, {F2@1Z 445, 72 69403t A Anfedit iALIRER 69 & 1013 &
BAELEA, BRI KA AT,

T R K AR — A L), PR I8 3T 48 UL B 69 238 BEAT AL B 89 7 ok
F: B A AREREAS> A AR, FRBETHRRIABES, R
1R ST A BB AR BATE EAE T, 3T H 05 & a9 BB SAT /B, *EE
HABHATIRA, 5PTIR G 012 B4R A8 15 SR IR )5 214 iE L8 AR
J&, Wl 2RI BRI
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EAKLPG—ANFABIF, FFARMNESE T RE R T 5 £B
Kttt , KRN AR, JRGIEE, AR, SRR
IEALG , A5 PT R A AR AR AL 3 ST BEA AR, FIRALE 2 3 BEALD
SHIFEI ISR I R A

FEREZ GG —AFEkb) T, TR AI RIS S I BRI % T ARG, HikE
B AR P R E, RN & AR IR R R
i, R E MRS B B AT, TR RS Bt 2B B T £ T4,

ALK AL RAET —A R TFAEF I F2 OFDM 64 E 1 =T L AEAZ T4 £
%, QIER SRS, ATHYRXAZTAFEXSRE AMREGTRIR, £5
—A~F KRR 4B % A LED %4, B % A~ LED & &4 | B 2 18 AT 2T X349
& b, HABARG) T KRR LED X &, L+ Frid LED R &8 H & 15 &
A IEARE, ) T E B R 6 B AR A AT E R ELRR, REHFELE
B AEA G 45 ERE AR E AL A o Beed T HE L, FFxdid 134048 21T
STBC %A%, WA, st2id LA AW G 69548 34T B AR B I I
B RORAE;, RaEAEkE, B THE—FTRRA S A LED X & L& A8 L
5 RXAE, ARMES 2L g d D R4 mE L iEEBEHL, @it ik
BRI

AE BP0 LR B AR T EARLIA FAR A A TR A

KB PR EFIREFE T A= OFDM 49 F AT ILRBIZ AL TR %
Y, TTUMESRE FHR S EikFo OFDM 84| H ARG R T LB 4E F 457
EEA I ARBRR S, BREZERAATUENTPARATEASE., BB H
R NE B N R A A B R A R LRGN MRS,

B+ B -5, 8R

B TAERE RGN 5 BRHWE R QIR T @RS AL 96 B4R E 5

Bl WA, st RL AR —FiFmeguton, L

A1 & KK —F 4069720,
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B 2% LED A& A
A 3 AL PEAT RIRZ R AR T & A
B 4 = AL AT kP BT RE S B~EE;
B 5 &KL E —Fwpleg Rz,

B LT X
3645 —

ol 1 TR, ARERBIRE—F R THEF I 42 OFDM 69 E 4 7T JLLE
FRAEF I, @45 FRSL HFREE NP E USRS AT R,
F—AFRKESFS A LED %4, B 5 A LED R& A BZ AL TR
WG L b, BARARES T K33 A LED 54, 2P Brid LED 3% &-354 & 3
&y TR S2: RBEFEEBR AN _ABRIBARTEREEL A, REeKEE
B AEA G 45 ERE AR E AL A o Beed T HE L, FFxdid 134048 21T
STBC % Ah; H 3k S3: stit PR S HEBHATLAME R ERIASL
RAE; FB S4: AR —TRERA %A LED & Laj& g 8Bz
T XLE, BRESEE gD aMEH G L2 E B, B AT R I
AL,

AL TR FHE S I F2 OFDM 695 W 7T ILABAZ R A 7 ik, 4Pt
Kiksg, FPEFE S ¥, FFXAEZTAF@RSREANMEGTRIKR, £
F—AF KR B % A LED 3% &, B % A LED X &5 3 Bl & 2 P73 F K 3%
49TR & b, HAB4REGF K82 LED 32 &, 2 & Bk LED 3R &84 4 415 &,
M A AT HMAARIE AT &P B E, A AT R RGEAL; PPk
BES2¥, TR E L ERIERIZ A Lo, B Lifsn, 5t
FH B R A N R BAR AT IE S R, B R R B 6915 5 R
AHAES, RE¥FBEHIERGHIEEIIESINKELESL G G T K
b, FEx @A AR AT STBC 4aAh, Bpxd 5 40455 24T STBC 42D, A Frik
& 15 B A R HEAT STBC %%, JE 3UKE 5 TR 416 5 AT ik & rf% 6 3038 3%
B ARG FHE L, Am g A FARIEZ AL E] FTiE % A~ LED &4
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HEHHMEE; FASR S b, st 2id FRLEEHHBHTALABER
E XA REE, 1F5 2R E 4 TA SRS R TR R ST,
A AT LED K £ 43, PR3k S4 &, HAR —TF XM 6% A LED £ 4
LB AHBEUARE T RLE, AXAE TR gm T R4 e L 58
B, BT PT RPN, MR AT BT iR 3 MR IR AR ST AL AR A BT AL
0 F RBAs Bt b R AR, R¥E TR E TR S5 Hikfe OFDM
PHEBARGE AT ILREE AL F R LF AR R o, AFTAER T F
KBERNGF, T LRE B AR Bk B 405, BT

=

=

] o

Yol 2 A0 3 TR, RERBT, Fh KB EAF@X SRS AR
ST R, H—NFREBHBWA- LED 354, v/~ LED K &4 5| B & £ 46
F RGO ATLE L, ARARPAST R3RE A MA- LED k&, ih, &4
LED X &ARRM B — Ik — L =5 4 (ID) 15 &, HHA LED iIR& &K%
HEFELTHROEL IDEE (A IDFLEA LED &0 44F. 5. K
EFFE)., BATREGKDTOARBEE N ZH 6K, LEDR&0 %,
BPAALA KD VAR B Z R dmiE iR, {95 PRIE T R B AL F —
AT R IRA AR A R B % F RIRA A LED 2 & £ £ 89155, k3|
kB AT RN LED &R e FHAE TR, NoRBE, E2HhE—
AN LED X & Be— Mk — R 8% 5, B4 LED %53t B — /T RB%A 5.
P i AR AR A5 B30 7T vA 4o i S04 FOIRAS T R3R A, St F ik ek
M RRL AL 5 E R,

R —AF RRA 49 A- LED 3R &L 6B B RANR &9, HLzid
STBC %54 OFDM A 415 Bl B L 1% . 4 T ARIEFT T BAAUAE LR BT £ T R 4K,
Mg A LED R & & £4) 1D 2.8, AWIFdR b3 K35 69 8038 T &Rk

(Sub-Carrier, SC) A T4 :B154835, JER5E-FHEA F/E4 LED
&G ID 13 &, A3 1D 13 8 693X 26 3K L 694548 T F 28847 STBC 445,
{a% BARIEF/ LED R &0 Bty IDA23 & FH KL A LA MERZ TR .

ol 4 Fiw, AT B85 84T STBC %ahat, FridF R A &4~ LED
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RELEGRIEHIE N ELTARE ., A TRET IDERePIR, FEEL
BAFHAEF 1D 13 LI BB RR S L. o A T8 13 09 838 R 6
F AL BIER K, PToAE B4 Bud % 69T 8K, B ebdd H B AR 4 69—
W b, JFit47 STBC RAh. A T ALPTRIEMAUAL 935 B B/~ LED 1R &4 3%
45 ID 428, B —AF XA 69484 LED X &Aoo — AN Bk R L i 4 B 8
IDAZ 8., ATHH IDEZEHTEREREVET, BXEA LED X& 08
— A~ IDAZ & 8K, MAFEWAS 1D EaiF oA B AW A8k B, Hig#
AT R F 69 —A~ LED &AL, 4 = A LED iR & 2% ]k L R K %
{EATHAE . BAT R LED R & &% ID 13 & & A 49 SO KA 2 —H 69,
{24/~ LED iR &5 B3] 69 T BT 263 48, vAB L B IR —F Rk A TR
Bl LED & &4 Bu B 69 T HIRRARR 6. ] TA#r 1D 13 & agva AN EIK L ag4k
P& R F Bt 47 STBC % Ah, K HAMABZHARB LB BB T, PTA SR HaX
AR B K L2 5, BatAT OFDM A 4.

AR, ik eg E W T LB AT T AL o) 7823 5 R BB B AE a2
Loy, BsbERER, B E B A E 0 GG HAR R ATIE M8 A4
(Quadrature Amplitude Modulation, QAM) , RWiFvA 4-QAM A4, 5T
VA #E H AR 08 R AR 2R R RE 615 5 R A KME T,
J& 3t B 445 5 AT STBC 4pah, {EAFE & e, IDf3 &34 ed 33 R F £t
AT STBC 4arh, feiE 3 he B #l /e H HAX B e 5 BBl 69 T 8RR LRP-T; K5
P AT BB RAT A M E L E R IR F A A% (Direct Current Biased
Optical Orthogonal Frequency Division Multiplexing, DCO-OFDM); &
&, Bl —F KA 4w A LED R &AME & A (9 HBARSE T XAE, &
&5 21 g b & RS Hy S K2 £ PR,

*

E A =

ol 5 B, AEARBIRMAAT R TALEF 5 40 OFDM 69 £ W =T ILobd
fERALT %, Qi THE: T, Sl BRCHATE ] 69 48 AT 22 ;
WIR S2: o B BB RIERY E IR, AT AR, RBIKE
& 0AZ & HAE A T AMAUPT 6 F Rk, TBAZ 58, 3R A8 Ft
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FrRE A e, RIBFAEESE, FIAAEF BN T 45, FR48e48
A AR, BB A RS A AE RS BE4T STBC ARAL, 33):@12 4038, H1F 34
FA 2t A AR Fo BRI AUIR IR GG 042 B 3538 45 A, b B ILey R A AR,

AEHA) TR G T RS S Fo OFDM 49 F A 7T LR85 R A5 5 ik, 4t
SR, PTIRF IR S1 4, BUHED] AR AT, KA FIT
RIR A AT, PTEAFR S2 F, 4B B BEHEFRTHELEE, T TH
A% B3I, ARABWRE & 013 & B A T BT 269 T Rk, s T @155
I, RRFIMEIE I BAZ 8 HIEE, REBUFIEEE, FIRANE 5 3 AER
AL, FE)EE) egART AR, B Rt A EAE T 4E%R S, AR STBC AFAD,
FREEAZHE, RAFE BN AR, AR AT A& 447,
AW HE T AMEAF A TR 3 5] Fok Ao OFDM B4 H R T A T LB IE 745
Tk A HRALR B, ATUAER TP XETAHF, @ ELREZH
PR AT Bk B8, BT MRS,

BT 3R 38 M s B 69 BB AT 326G 7 ik h i i B AU R B R G
o B R RER, eI SRR T, KRB A FRIE E R AR
Fi i, & 013 GO RIBEHAT IS, BB AT, FIrE S
12 &ERFEABEHIBERIEEL ERBEMAE, d Z#4 85 R, BA
Mo, FEEPGH, PrAEBMARRFIE 8 (X515 &F 2347 STBC
YR ) i BAF B\ W AME AT TR, RS A RS AT T AR M e R 2R R AT
THIE, IDAZ 8RBT FIE LR ENHERE, fadh T ID4F &K
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