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Fig.1 Block diagram of auto-aligning system framework
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Roughly move the axis with step=0.251tm,make
Begin sure the half value areas according to the coupling
output power curve

In both half value areas Micro move the axis with
step=0.051m
]

| Find out the two points with equal power in both areas

End Figure out the average of these two points then go to itl
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Fig. 2 The block diagram of the half value method
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Roughly move the axes.find out the approximate
Begin position of maximum output power

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
End power and the position(make the power as the line
density). The barycenter is the point we want to find
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Fig.3 The block diagram of the barycenter method
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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,,

The initial population was generated through
adopting random method
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Selection with roulette wheel
method

Crossover operation on the same
position of two chromosomes

Mutation operation on each bit of

Decode and move the axes to the positions
each individual corresponds to and get the
output power

the chromosome
L

[ Gen=Gen-+1

I

Adjust the axes with the hill climbing method in
small district and find out the optimum coupling
position
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Fig.4 The block diagram of the method based on GA
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Research of Fiber-waveguide Automatic Alignment Aystem
Sha Huijun',Chen Baoxue',Chen Lin!, Yuan Yifang',Iso Mamoru?
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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-SiO, 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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