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Optimization on motion sequence in alignment platform between

sensor intelligent chip and fiber array
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Abstract: Starting with the 720 types of possible motion sequence configurations of spatial motion
of motion platform, the sensitivity of geometric errors generated by each moving unit during the
alignment process between the intelligent chip and fiber array was analyzed. Through
distinguishing and classifying the sensitive and insensitive errors of each motion unit, the number
of motion sequence configuration was reduced to 90. Considering the characteristics of uniform,
decentralized, neat and comparable of each motion unit, the orthogonal test design method was
used to determine the sensitive and insensitive errors into 3 levels, and determine the 6 motion
units into 6 influencing factors. The corresponding orthogonal test table was established, and 5
test paths of motion sequence configurations were obtained. On this basis, the 5 test paths of
motion sequence configurations were simulated through the MATLAB simulation platform, and
the optimal motion sequence configuration of motion platform was obtained. The field test was

conducted on the multi-degree-of-freedom precision motion platform of packaging system, and the

s H 1 :2019-06-02
ESTH:HFEARB¥ELSTH(51705149) ;W H A B AR 5435 H (2018]J3168)
YEER A B 51988, T WImd WIRLA 1w BHEE RS 0, T 2848 1 N 20K %38 8 R 5% .



o1 Xl &

I £ F K 2019 #

simulation results were verified. Test result indicates that the optimal motion sequence of motion

platform for docking the sensor intelligent chip and fiber array in space rectangular coordinates is

moving along the horizontal axis first, then rotating around the horizontal axis, and then rotating

around the vertical axis, and finally moving along the vertical axis. This method can not only

optimize the spatial motion sequence of motion platform aligned by fiber scanning radar sensor

smart chip and array optical fiber, but also can predict and plan the registration paths of other

multi-degree-of-freedom motion platforms. 10 tabs, 10 figs, 30 refs.
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Fig. 1 Packaging system of multi-degree-of-freedom motion platform
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Fig. 2 Alignment procedure and welding process in

packaging system
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Fig. 3 Motion units configuration of motion platform
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Tab.1 Orthogonal test for motion paths configuration
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Tab. 3 Calculation results of orthogonal test
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Fig. 4 Simulation results when motion sequence is X-W-Z-U-V-Y
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Fig. 6 Simulation results when motion sequence is U-V-Z-W-Y- X
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Tab.5 Average optical power losses at every step
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vroyu 0.78 3.13 6.31 7.37 Tab. 6 Average optical power losses for sensitive units
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Tab.7 Average optical power losses for sensitive units U and
V on rest two steps dB
U oT 5532 542
U 0.49 0. 86
\%4 0.67 0.91
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Tab.8 Average optical power losses for sensitive units

X, Y, U and V on four motion steps dB
gkt WA | Wed | W3L | AP
X 4.79 7.12 9.15 5.15
Y 3.08 5.21 5.95 1.09
U 0.81 2.61 6.02 1. 30
\%4 0. 65 1. 89 2.51 0. 06

R FRETYUMVERTISEHH=ENTHRDRGRE

Tab.9 Average optical power losses for sensitive units

Y, U and V on rest three steps dB
U IT %2 EEP Bag
Y 6.05 7.92 0. 20
U 5.99 8. 20 0.90
\4 1.34 1.38 0.83
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Tab. 10  Average optical power losses for sensitive units

U and V on rest two steps dB
U T 9530 H4
U 5. 11 7.95
\%4 1. 46 0.77
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Fig. 10  Test results of laser welding platform
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