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Abstract: In order to solve the low efficiency problem of symbol synchronization in laser communication, a super-frame
synchronization was proposed instead of symbol synchronization. On the basis of analyzing multi-pulse position moudulation
(MPPM ) code pattern and length, the different methods of combination Barker sequence applied in the super-frame
synchronization of MPPM were analyzed, and the length of synchronization code of the different frame was calculated. The
simulation results show that this method can decode the input binary bits accurately. The obtained results have theoretic reference

value for the improving the performance of laser communication.
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Fig. 1 Frame structure of MPPM

H1 B 1 WAL, BN & MPPM £ 5 1AL B 2
[B] € 9, M0 5L A&~ MPPM 45 5 1) I B> % 22 [ <
(9, QSR BB A iR B R IR A ok, BT DL IE B X
oA MPPM £ 5, BIUi# i it () 2 i 56 BLAF 5 W) 22
fi LA MPPM 4§ 5 [d 28 1) [ JBU ik ¥ S 7 MPPM g ]
) [A], Je ak 5K l B30E A% 2 xR ] 4% JF R R R

WL AT M A~ MPPM fF S8 1 il 45
i, 58— MPPM £F5 i 1 ANt D AH L 328 T
S8R, ) et R o ) 205 1 Y 30 5 PR e e L
THR I T X — AR R T
1.2 HRPHERH MPPM S

M T MPPM #5502 | MESA Pk, 8 T8
SRy ZLORG R E], BT LA 1A 2 ik MPPM 5 535
LA WEAR IR, T 1A 3 Bk oy MPPM #5575
A 3 BRI B, 4 A R IR B MPPMAF S Jn ] 2
T 3 PR,

protectlve
i IEEE EN

[ MPPM symbol ————————»

protectl\-e.< protecnve
slot

Fig.2  Symbol structure of(m,3 ) MPPM with protective slot

protectlve protecu;e’{

[ 1 LI 1] ]

{¢——————— MPPM symbo| ———————

Fig.3 Symbol structure of(m,2) MPPM with protective slal

Xf T 2 Bkop MPPM, ARSI BR & m AN PR, A
ORI BRI RF 54 B n AN IEE, IR2 B4 Bk vh 22
B S B HBUE TR m <S <2n -4 + m(flE —
S WK KA B ) o BelOm A2 L 3R] 28 11 OF
AHIE R WIRE LG AL B, E 30w 7T AR I HS A 4B 3
A HEG K e ) B¢ R B AR TR ok b 2 ) £ I B R
XEMWRER AL E, Lia FiRE B, 155 2 fkop
MPPM 11 [ei) 2555 £y 26 BSCRRLI) «

m<S<2n-3+m (1)
XT3 fkni MPPM, R IR BF B m, 4B B, AN
PAPBIBE AT 5 K ER ny BB, [FBAT LIS 5] 3
fok it MPPM i [ 25 A% ) e BBCREL A -

m <8 <2n -5 +m, (2)
2 MR IBATIERE
2.1 BRHEE

M T REE WIS K n 63800, BEHR T,
B IRIRMER AR SR K. RPN R E
ny, TEWIH B L = 2000bit {2 HAF R P, = 10 7 W15 i
_F H{./\JEH_%?EI [5]
1«u&mg

ng = o = 20.4 (3)

K, LB, B (1) ZRTH!, 38 268/ i [H)
AR AT [F) 2555 ) e A3, A R T TE 1S 5
REEO TR D, R0 82 S a4 F{5 E
FIFHER vt SR AR AR ADUBUE , B W [R) 2665 K
H 20 fii,

TEREVRI A A B4 IR (1) Rl (2) 8
K S A S HEAT 5B, I _

L = log,(S,..) (4)
2.2 FEIAEE

PA(m,2) MPPM 4], #5455 (1) =CA e BRI , 4n
AR B m BEERET, AR 4 A 2 5 Fh i B AR B
B HF MPPM (¥ [w) 25 5, M 20 B R EC K N L (W)
AR (1), HRfRBWEABHREFK2,3,4,
5,7,11,13 Lo Fr(HH 2,4 FRIA 2 ) M E 5w
5K 3,4,5,6,7,8,9,10,11,12,13 F 21 Ff( H+
6,10,12,13 FREYH 2 #,7,8,9 FKMA3I M), 7
AEH, X s B A BB N LG, BB ER
L B SIS RE 0 (1) N R, (RS KA,
oA e B L A2 BIBR )

B, BEm=4,n=7, BLMHE(1) X, N 4<
S<14, 010100 <S<1101, WHRIRILERHELE P, =
1077, A KAFG (3) IR 20 {37, 3 RE 20 3E £
T ) 2 S AT R Aot [ 2545

AR2AT PABE A A B S A R T [E) 2545, FH G =
[+ + + = + JHICy=[+ + - + [BOARAS.
BE20 MHEEERE Csp =+ + + - + + + +

S I A S C 11
B« S EA R EA ST, BB -ANF
ly A

y = [sign(randn(1,1000) )xsign( randn(1,1000) ) ]
(5)



166 L S

2010 %3 H

By FHE & —BASE s, HHAE B2 T2
JE 4 1000 ™ SORBEDLER . R FRAHK:
R = xcorr(x,y) (6)

B4 RE TR y IR 3 E A 6E BS 6 MAT-
W T

correlation R

bl ot e ]
200 600 1000 1400 1800
length of y sequence

Fig.4 Result for combined Barker sequence of cross-correlation
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Table 1 Relation for {frame synchronization code and pulse period
S log, ( Syae) conbining barker sequence code length conbining lypes
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Fig.5 Change curve of synchronixation probability and error probability
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Table 2 Relation for binary source, (6,3) MPPM and position of pulse

4bil (6,3) MPPM (4, 0y)
0000 100000001000010000 (1,5,6)
0001 100000010000100000 (1,4,5)
0010 100000010000010000 (1,4,6)
0011 100000100001000000 (1,3,4)
0100 100000100000100000 (1,3,5)
0101 100000100000010000 (1,3,6)
0110 100001000010000000 (1,2.3)
0111 100001000001000000 (1,2,4)
1000 100001000000100000 (1,2,5)
1001 100001000000010000 (1,2,6)
1010 010000001000010000 (2,5,6)
1011 010000010000100000 (2,4,5)
1100 010000010000010000 (2,4,6)
1101 01000010000 1000000 (2,3,4)
1110 010000001000010000 (2,5,6)
111 010000100000100000 (2,3,5)
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Fig.6 Pulse position of frame synchronization code
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Fig. 7 Simulation result of (m,3) MPPM coding
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