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Fig. 1 Block diagram of auto-aligning system framework
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Fig. 2 The block diagram of the half value method
3.2 FEXMEGE S H K S KR FRE

T Tl # T A A A I BT
AU AR I AL TE s 3T 3 2 50 A5 AN 35 5 S5 4% B » 1
I ol 45 4 v A Y 3 20 AR 0 BR L 5 B £ R A
R PR 3 803 0 A 1 2 B AT B A B Al X PR
A X Pk A i BT U L RS S0 A7 ] S % i (L 0 L Y ST
{8 S A B/ N A (0 S0 ) R X . A O A SO
TR PR T SR O SR T 4 T R A
B R T I AE E 0 (EL BR AT Y R A AR 0 A R L

R R VA MEL IV B . %7 ik B0 R AR T AT B AL
R ZE TR0 B A o AR b AR T AR 1
1T B AIL 1 22 1) - 249 R A /N9 A 4 ARt 2% i
TR SR R EOR - Or R R T
3 [l PR vE — R i B AR X AN Y b b i S 52
B HEAT L I AT 2 SEBERE 25 Al 0 R

, Roughiy move the axes.find out the approximate
( Begin )™ position of maximum output power

outpu

T
1

Micro move the axes in the area of 90 percent of the
maximum output power

Find out the barycenter of this area according to the

power and the position (make the power as the line

density). The barycenter is the point we want to find

B3 AuEkryfEFRniHE
Fig. 3 The block diagram of the barycenter method

3.3 ETEEEENES AN RERSZE

3. 1.3. 2 PR JT 502 2 57 AE B A 5 1Y S 15 4] iR
Sl A SRR R 002 B . 6 25 ) A
TG Er-P -6 25 ) 52 BLaE Ot L TH R AL S T R 3 1A
4 B vt 8 A AT as AR AR I . [ SRS Y 5 BE
AR TR AT R T BN TR S A X R AE N B
8 B AR SR AT SRAR 12 200 8 2% I 3k K+ o3 b L 2 T
Koo O TR A R — P B E SRR L OT
R A SRS . O R SR B A
g B S EOR 1 A 3 S RS R 2
PEAR 58 Y 34 SEHR A L A2 AL B SR I 0 gt A% O i
1 g T A B — Q3 A AR A Bl S BRI AR 9 3
R R R W SCT BUW A B AR .t T kX A
1 R 0 R TR A2 B R SRR g L 2 [ 4% 4E Y R AT ) O
AT AR C LU TG 2T A A 3 O6 B9 00 8 28 4F T
WA 3 A il R BA R REAL A REAE L MR AR T
XN THRAE B4

1ot 1 R DR 8 55 2 s i o R Y IR O R R
B« 38 Ak rp B A MAORE s  O S B R I e 5
JCET Al 22 8] A 23 18] FH WS AL 5 Rl REARE & B e T
B R T R EPS R ARV E SR RGN I N S
23 0] AR AR 12 AR A 22 2 B A5 30 R I F) S AT 5 5 4 A
PEAR G TN s 8 5 A 2 b I A5 64 01 2 AR A i
JO7 B2 BRI . e e MR A i S 3 R E R S AL
SRR DL I R A A D A R A AR I DI AR Y

R4 A S B2k A S R0 000 3 ) W i T 1] DT
PIE R AR 5 5 B -4 0 S T ) B8 194 98 8 2 B
FH . AR E SRS R 2 8] 4R 08 O DY 4
PASIIPRY (S s SN R VI R Uk 5 R PN VA Rt
XY . — B e BRERAET BT 5Ot



12 34 WEES . LT ORAMBA XA S R FE I 1775

[ (¥ 200 o2 O 22 25 2 4 W A2 200 i 22 P4 ) LML 2
A2 B AR AEE [ —200 pm, 200 pm . Bl S
a ARG TG ph, vl LU m o0 Z 3 6 4 fis 0 2o

a:ami11+L(axnaxianlixl) (4)

2 —1

KN @ =200 pmian, = —200 pm 53 518 S &
ALVEFE Y ERRAN R i i m SRR A
KT RENX. YR E/NKE 2K R 0. 05 pm,

A (2" —1) X0.05 ym}(amax*amin)ﬁﬁjﬁ'z m=13. Y

Encode and decide the parameters,such as
chromosome length, population size., the
maximum evolution generation: GenMax,
current generation:Gen, crossover
probability: P, and mutation probability : P
T
v

Y
The initial population was generated through
adopting random method

m

HEIFATIRE R R R S 4 X 13 =52 M AR
R A LUBE o B> SIS ]

i RIS R T8 4. Jr Z bR AR E AL
PRI B {E 3 18R Y 1 3 1 58 SRR S R T k.
)5 i A B AT R AT IO 2 AR L Dy T 4 S
], ZE 40 ASFEAR T 2 dB J5 . oR FH B T 48 38 R 4L
AR AT AT RE SO A R BT B T 4 R A e B
TEHAR B SR

Selection with roulette wheel
method

Crossover operation on the same

position of two chromosomes

Mutation operation on each bit of
the chromosome

| 1
Decode and move the axes to the positions
aanh individiial aneeacnande ta and oot tha
vauvil liulyiiuual bUllbeJUllub wainu 5\./[ uiv

output power

/ \ -
_—"  Meetthe T~—_ No

T 1
| Gen=Gen+1

I

requirements?

~—

v Yes

Adjust the axes with the hill climbing method in

gmall dictrint and Find ant tha Antimm annnling
Sitidn GidtiCt aiil 1iiil Uu uiC Upuiiiiuiii Coupiiiig

B4 #fhkrEnt

Fig. 4 The block diagram of the method based on GA

4 SCIFNER

TE B 30 AR T 3h B4R 58 BOG R B) # B2
R, TG i 16 B] 5 G AT S SR LR Bk L B T R T IR AR
FH G 98 3 104 457 -5 194 i T (1] 1) £ A G i B
A& B S A W T 9 A B VR AT AR AR AR L 1 i T )
AT L g TRD [ R A S U 2B i K S R A o
IV 0,05 g, il A 1A 0 D8 R ) 5 AR S
AR RAE 1 pm FTJS .

ARG MBI 43 A R A R T B BOL AT
(] £ 8 5 a6 T HE B O 5 B B B R R Y 1) R,
WS e 22 98 70 R RV 7 5 D R PR R L TR =
T 58 B 3h 45 215 TR 1 R &
ARSI RS O 9 U S8 Il — IR Bl RS O R A I
[B]ZE 2 min DA . 1310 nm A1 1550 nm I & | 34 B4
WAE A AEY /N F 0. 1 dB, bR ifE IR 22 /N T
0.012 dB, e T R G4 B 4 K47 1% H s v g
GIEES

£1 EFRFHRERSAGINER
S T R 4 5L FE /B

A=1310 nm A=1550 nm

No. WAL (T O R SRR 2R L0 I
1 0.089 0.078 0.082 0.079 0.072 0.068
2 0.085 0.082 0.082 0.085 0.072 0.072
3 0.088 0.082 0.078 0.071 0.068 0.058
4 0.079 0.082 0.078 0.076 0.058 0.058
5 0.085 0.078 0.078 0.081 0.056 0.058
6 0.088 0.074 0.082 0.069 0.058 0.064
7 0.089 0.082 0.078 0.073 0.064 0.064
8 0.091 0.057 0.061 0.065 0.052 0.051
9 0.095 0.052 0.055 0.067 0.072 0.068
SEHREA R 0,088 0.074 0.075 0.074 0.064 0.062

FREIR 2 6,1 0.0042 0.0115 0.0099 0.0064 0.0078 0.0066

JEEF-UE LA A SN T H A NHK
AT SO, HEHE A SR 6l T L PSS R R
8X8 pm’ AT HT 22 A=0. 304, ¥ 3ty 181 £ °F- THI
W G ET - ThT B B AR B2 . X e S i
O FT7 S TT F) JRS  RER S8 B T i i BTG £ B



1776 B S 4%
HEBIL T A . T 2L 7 Technol Lett . 1998.10(1) ; 90~92
% 50 Hm’ﬁj PLSE LN Sy 2 B e 47 345 W T B 4 Offrein B J,Bona G L, Horst F,et al. Wavelength tunable
LUk SR I TR . MG LT S A LT I optical add-after-drop filter with flat passband for WDM
43 T 2 B Sy S T A A RS . 3 0 R T 12 networks. Photon Technol Lett ,1999,11(2) :239~241
. N . 5 Albert J,Bilodeau F, Johnson D C, et al. Low-loss planar
AD?%%?U?%%Z 1310 nm ﬂiﬂ 1950 nm /Bi“k R lightwave circuit OADM with high isolation and no
A S5 0 U RS Dy TUC A G I SR T A polarization dependence. Photon Technol Lett, 1999, 11
8 min. 1310 nm F1 1550 nm ¥ K B 50 HE 4 5 FE (19 (3) :346~348
BRI A 0. 15 dB, ARMEBR I3/ T 0. 025 dB. ¢ g g 2 Bt 7. 735006 2F 15 6 300 3R 5 BOG F (0 A
FRIZ R GEAE LIS ROR R FE e -0 5 A 3 B 6T .2003.32(2) :218~221
St m-E OB . A FEME, iﬁq’%/{%{ Zhao F Y,Zhang Q,Tang H Q. Acta Photonica Sinica ,
BT O 1 B X L T BE RS A . 2003,32(2):218~221
*2 REE-RFHEESEASRIIEER T ERAR BRI RTEK L ORI TR R A A BRI
S i B 4 BUEE /B 5% 2 F k6L, 2002, 23 (5) : 333~337
2=1310 nm 2=1550 nm Long C H, Chen B X, Zhao D X, et al. Semiconductor
No. Wik RO R T v Optoelectronics ,2002,23(5) :333~337
1 0.15  0.14  0.14 0.13 8 ERAEBRIET WL F OO A AL RS
2 0.12 0.1z 0.10 0.11 5. i, 2004,24(4) + 442~447
3 0.15 0.13 0.12 0. 06 Long C H,Chen B X,Sha H J.et al. Acta Optica Sinica ,
4 0.13 0. 10 0.13 0.07 2004 ,24(4) . 442~447
5 0.13 0.10 0.14 0.11 9 BRIBE e U YR OGE A Sh HR BT
6 0.15 ~ 0.13  0.14 0.12 W P E L R A 2003,19(52) « 5 :03129249. 6
! 0.14 0.09 0.10 0.10 Chen B X, Long C H, Sha H J. China Patent
PR ABFE  0.139  0.116  0.124 0. 100 Communique , 2003, 19 (52). Applying number:
iR o, 0.011  0.018  0.017 0.024 03129249 6
5 &£ 10 VHE2E X AR 4R ROG% Jk I 2 B 51 5 B AR 2T 4 41
BBk BE. BT 24, 1997,26(7) + 1313~1317
BT =FE A :J:jlﬁ}/ﬁEﬁXj?;*I%ﬁE/‘J A sh s Liu H J,Liu D W. Acta Photonica Sinica ,1997,26(7) .
Trg i T B xHER G . WG Er A Bl T 1313~1317
RSz W20, [ Bh Nt R G B S SRR AR 11 B B, BOUR. 25 il B 5 2 18 R A AT O TR A
KB BLFPERE . JLob o Rk R0k SR T % M 2002 31D 631 =654
S o T T X M 2 2 e S (4 D e o Dai D X,Yin Y. Acta Photonica Sinica,2002,31(11) .
M HE RS . A T Y A AU T ST TR A A e | |
. . . - 12 Okamoto K. Theory of Optical Waveguides. Tokyo:
BAEPET IR Z ] lﬁﬁfiﬁ%é"]%{#?ﬂpﬂ)ﬂn 2l Corona Publishing Co. ,Ltd. ,1992. 39~ 45
SNIARE AR TR TERAEROBML R TIRBRCE. 0 5 pop s, it sk — 706 R 55 4 50 90, 78

&% 3k

1 Takiguchi K, Kawanishi S, Takara H, ez al. Dispersion
slope equalizer for dispersion shifted fiber using a lattice-
form programmable optical filter on a planar lightwave
circuit. J Lightwave Technol,1998,16 (9):1647~1655

2 Doerr C R, Joyner C H, Stulz L. W, ez al. Wavelength-
division multiplexing connect in InP. Photon

Technol Lett,1998,10(1):117~119

3 Sun Z J, McGreer K A, Broughton ] N. Demultiplexer

Cross

with 120 channels and 0. 29-nm channel spacing. Photon

T VY B S R R 2002, 1~ 86

Wang X P, Chao L. M. Genetic Algorithms-Theory,
Application and Software Realization. Xi' an: Xi’ an
Jiaotong University Press,2002. 1~ 86

TR SCHE  BEAR . 38AE S vk B EA VE LV 2 A0 K
AL 52000, 10~ 84

Zhang W X, Yee Leung. Mathematical Foundation of
Genetic Algorithms. Xi’ an: Xi’ an Jiaotong University

Press,2000. 10~ 84



12 34 WEES . LT ORAMBA XA S R FE I 1777

Research of Fiber-waveguide Automatic Alignment Aystem

Sha Huijun',Chen Baoxue',Chen Lin', Yuan Yifang',Iso Mamoru®
1 College of Optics and Electron Information Engineering ,University of Shanghai for Science and Technology ,
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2 Department of Chemical Engineering , Tokyo University of Agriculture and Technology ,Japan 184-8588
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Abstract  Three auto-aligning methods are designed, which are called the half value method, the
barycenter one and the one based on genetic algorithm (GA) ,respectively. The auto-aligning system model
is completed. Taking single mode fiber as standard waveguide, the experiment and the results show the
average end-coupling losses are less than 0.1 dB,and the standard deviations are less than 0. 012 dB at the
wavelength 1310 nm and 1550 nm, respectively. This process only needs 2 minutes. When it comes to the
experiment of fiber-Si0, waveguide, the results suggest the average end-coupling losses are not more than
0. 15 dB, and the standard deviations are less than 0. 025 dB at the wavelength 1310 nm and 1550 nm,
respectively. The whole process is accomplished within 8 minutes. It shows that the methods and system
have good performances.

Keywords Optical waveguide; Auto-aligning; Fiber; End-coupling ; Coupling-loss; Genetic algorithm
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