.@ ﬁ‘\i t % N S SCOPUS, Z5EHTI
~ - A E., REE E

Journal of Applied Optics

HTRIHEAR E R EROERTE R E L

XA RAL Fpkia Rafh @I

Optimization of linear laser beam pointing stability based on Gaussian process regression

LIU Zhesheng, ZHANG Dongdong, LI Hongyang, SONG Liwei, TIAN Ye

SIHASC:

R AE, BRACK, ARL I, 45, JE T m e A I B MO s AR AL AR WEHDDE2F, 2023, 44(6): 1265-1272. DOL: 10.5768/JA0202344.0610014

LIU Zhesheng, ZHANG Dongdong, LI Hongyang, et al. Optimization of linear laser beam pointing stability based on Gaussian process regression|J]. Journal of Applied
Optics, 2023, 44(6): 1265-1272. DOI: 10.5768/JA0202344.0610014

TELR R BE View online: https://doi.org/10.5768/JA0202344.0610014

T RO HA S R

Articles you may be interested in

ARSI e K 2% B R R R 4

Terahertz ptychography system using Gaussian beam as probe

N, 2021, 42(4): 571576 https://doi.org/10.5768/JA0202142.0401001

ETRERR B BN LEH

Adaptive optimization defogging algorithm based on linear model

R 2020, 41(1): 114-119  https://doi.org/10.5768/JA0202041.0102008

—FHEETRL TR FTR & R B B AUl iRk

Gaussian mixture grayscale image enhancement algorithm based onparticle swarm optimization

NI, 2017, 38(4): 592-598  https://doi.org/10.5768/JA0201738.0402003

BEBBO O R R RN
Effect of mirror defect on laser heam quality

NI 2017, 38(4): 665-669  https://doi.org/10.5768/JA0201738.0407002

BAZRRECCDALBOLES LA B RGE R E

Error analysis on measuring system of vertical target with single—linear array CCD camera and dual-laser

I3 FIE2. 2018, 39(2): 240-245  https://doi.org/10.5768/JA0201839.0205001

HETLDREIDH FOBERKADER BIDLE RGBT
Design of narrow beam illumination optical system based on LD excitation phosphor white light source

R . 2020, 41(3): 469476  https://doi.org/10.5768/JA0202041.0301006

PSEE (EFAVIN

Jo
S
an
e
¥
,E?t
=
il
E


http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/cn/article/doi/10.5768/JAO202344.0610014
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0401001
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0102008
http://www.yygx.net/cn/article/doi/10.5768/JAO201738.0402003
http://www.yygx.net/cn/article/doi/10.5768/JAO201738.0407002
http://www.yygx.net/cn/article/doi/10.5768/JAO201839.0205001
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0301006

55 44 4 5 6 0] B Ot % Vol. 44 No. 6
2023 4F 11 H Journal of Applied Optics Nov. 2023

X E 455 :1002-2082 (2023) 06-1265-08

e e A [ U5 9 2 PR SOE SRR 1] BRUE LAk

XA A RALS, kY, R, |
(1 P ERFZEHOR R BB B, 28 AL 230026; 2. P ER2ABE FEEOEFRIE TR AT 383 MO 3 E K H A
scuees, L 2018005 3. [ B Ry W Bl 5 AR S B, LI 200092)
B B AMRmEERAPHRREGFHDFEA, RE KT HA LA =2 ( Gaussian process
regression) AL KL RIE GO IBRAINLFTE, NBTHAEAELRBOR T ZAARENRLRE, &
RTHMIABRBFTENRERAFEAR LR REREZIF T 0GRS, 235 FH04Kk
B,k B AR @23 urad, B A S @33 prad, FH AR AR QB EIRRST IAKER
AL, oA THERER ZAG20%, LA THMEERNLARFHR, TR
THAXRBARBEBRGEE LR ER I AR EREL,
X438, SRR KB EOb R A% B s AT
H[E4 265: TN247; 0439 SCERARARRD: A DOTI: 10.5768/JA0202344.0610014
Optimization of linear laser beam pointing stability based on
Gaussian process regression
LIU Zhesheng'?, ZHANG Dongdong®, LI Hongyang™’, SONG Liwei’, TIAN Y¢’
(1. School of Physics Sciences, University of Science and Technology of China, Hefei 230026, China;
2. State Key Laboratory of High Field Laser Physics, Shanghai Institute of Optics and Fine

Mechanics, Chinese Academy of Sciences, Shanghai 201800, China; 3. School of Physical
Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: To solve the problem of beam pointing jitter in laser applications, a laser beam pointing stability
optimization scheme based on Gaussian process regression was proposed. The composition and principle of the
laser beam pointing stability system device were introduced, and the principle of Gaussian process regression
method and its advantages as the fast stabilization control algorithm for laser beams were discussed. After
optimization by this method, the pointing jitter reaches 2.3 prad in the horizontal direction and 3.3 urad in the
vertical direction, which improves the pointing stability of the laser system by more than an order of
magnitude. The pointing jitter is 20% of the existing linear feedback system, and has a significant effect on
high-frequency noise optimization. This study is of great significance for precision experiments and precision
machining that are sensitive to the directionality of laser beams.

Key words: Gaussian process regression; linear laser beam; system design; performance analysis
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