40 % oW (O I - SO Vol. 40 No. 9
201949 A Chinese Journal of Scientific Instrument Sep. 2019

DOI: 10. 19650/j.cnki.cjsi.J1905110

EThiSAE PSO EiERAREL OCT i & m s PRl

HT' ZAAR SR IR S
(L st TR QR SRR e 1000295 2. bR PRI SRR AEBE B2 R HREBFE AT st 100029)

 EREOE TR IR (OCT) B R 1 20 B 55 32 U BEM A5 A0 T3 A5 SR, D 41 Rt 1) 73 B A DDHS 52, 482 11y
— P T B A AE AL T (DWPSO) 33 i HRARL OCT BE A i 70 A< K I 54k o 3 e K e ) A5 A PR % Jey B PSO B3k i
Frofist 4 1 DWPSO F3k s 157 TOEHOLHR /MY, >R ] DWPSO 53k BRI B MO R AT A 08 B2, W Fil fie /N — eI UL
BOEH G REAT BB ALAR , TS HRAY OCT Beag it 1) /3 HEAAerill . SR 45 R AT DWPSO B3 5 AU AR S IAAR LU AL REAE TR

7 49. 91y, 2R i) J3 B AAGHIN 7 v (GRS 0 T AR S SR A AR AR, AT e B M P B R
KR : RBOLEAR TR AR B B 0 B BB LR R T REIL LA
HESES: THT86 XEARIRAS: A ERirEFH S ENREG: 510.80

Lateral resolution detection for ophthalmic OCT equipment
based on dynamic weight PSO algorithm
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(1.College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China;
2. Division of Medical and Biological Measurement, National Institute of Metrology, Beijing 100029, China)

Abstract : The lateral resolution detection of ophthalmic optical coherence tomography (OCT) equipment is easily affected by the noise
and interference fringes in spot image. To improve the accuracy of lateral resolution detection, an ophthalmic OCT equipment lateral
resolution detection method based on dynamic weight particle swarm optimization ( DWPSO) algorithm is proposed. Firstly, through
constructing the dynamic weight factor, the local PSO algorithm is improved and the DWPSO algorithm is established. Then, the beam
intensity distribution model is established. The DWPSO algorithm is adopted to identify the beam intensity distribution model parameters,
and the beam width is obtained. Finally, the least squares algorithm is used to fit the beam width, and the numerical aperture is
obtained. On this basis, the numerical aperture is used to achieve the lateral resolution detection of ophthalmic OCT equipment. The
experiment results indicate that the DWPSO algorithm can quickly obtain the global optimal solution of the beam intensity distribution
model compared with other algorithms. The lateral resolution of the measured ophthalmic OCT equipment is 18.21 pum on close focus,
and its lateral resolution is 49. 91 wm on far focus. The proposed lateral resolution detection method can effectively reduce the influence
of noise and interference fringes in spot image, and has good noise robustness.
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Fig.1 The flow chart of the lateral resolution detection algorithm
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