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Sub-aperture splicing interference algorithm based on
improved adaptive particle swarm annealing
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Abstract; In this paper, a sub—aperture splicing interference algorithm based on improved adaptive particle swarm annealing is
proposed to compensate for the adjustment and localization errors generated during sub-—aperture splicing. By introducing adaptive
weight adjustment, dynamic self—cognitive adjustment and annealing algorithm into the particle swarm algorithm, the shortcomings
of traditional particle swarm algorithm that is easy to fall into local optimal solution are compensated, and the global search and local
search ability are balanced. The Zernike polynomials are used to simulate the real surface shape, and the results show that the surface
shape obtained from the splicing of this algorithm can restore the original surface shape very well. Using a 6—inch aperture plane
mirror for testing, compared with the full aperture interferometric surface shape test results, the two PV value and RMS value error is
only 1.49% and 0.45% , which is much smaller than the traditional PSO algorithm error of 8.13% and 0.96%. The simulation results
show that the algorithm in this paper can better compensate for the sub—aperture adjustment and localization errors, and accurately
restore the original surface shape information.
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Table 2 Sub-aperture splicing error parameters
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Fig. 4 Circular splicing of sub—apertures
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Table 3 Simulation surface shape error parameters

P a b c ] 7 0
2 0.983 8 0.017 3 0.625 6 -0.859 2 -1.493 9 -0.043 1
3 0.146 7 -0.549 9 -0.223 3 -0.8312 -0.969 2 -0.075 5
4 -0.197 5 -0.672 3 0.249 4 -0.399 5 0.2511 2.502 7
5 -0.240 1 0.416 3 -0.8319 0.904 5 1.581 4 -2.624 6
6 -0.912 0 -0.4411 -0.173 9 -0.997 6 0.869 6 -2.430 6
7 -0.274 7 -0.169 7 0.498 8 -0.357 4 0.408 6 -1.794 2
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Table 5 Comparison of APSO-SA, PSO algorithm 50th iteration

adaptation
FFARETS APSO-SA & I J# PSO 35 7
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Fig. 5 Comparison of our algorithm and conventional PSO algorithm for each sub—aperture adaptation
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Table 6 PV of overlapping regions for each sub—aperture

BTFARFS APSO-SA PV nm PSO PV nm
2 0.043 8 0.965 7
3 0.015 7 1.469 8
4 0.030 9 1.180 4
5 0.150 4 0.407 4
6 0.049 7 1.875 2
7 0.030 5 0.750 4
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Bk AT LR 2 BT 1 PV AES A 58
PSO 59 114.54% 1.07% .2.62% .36.92% . 2.65% .
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HEAT ARSI AT B sk 22 R an il 6 s, sk 2= EIR
() PVAE A 0.150 4 nm, FR2E45 KR LA LA
AR -1 52 S e i P T AR B



134 OB I B ML

14 3%

(a) FUEAMEPHZ S A THIE

(b) FERE ML (TG 5 DA T 7422

Height/nm

El6 iMREHHEERMREKE

Fig. 6 Compensated spliced faces and residuals
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Fig. 7 Sub-aperture measurement results
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Table 7 Comparison of PV and RMS values of ours, PSO

algorithm and direct detection method

Ours PSO Direct Detection
PV nm 54.490 9 58.054 2 53.691 4
APV nm 0.799 5 4.362 8
RMS nm 9.464 6 9.598 4 9.507 2
ARMS nm -0.042 6 0.091 2
Pixels 427 709 427 709 32793
AP nm 394 916 394 916
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