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Abstract: Biometrics is becoming more and more important in the diagnosis and treatment of
ophthalmic diseases. Monitoring the axial length of children and adolescents can help prevent and treat
myopia, and the ophthalmic diseases that it causes. The accurate measurement of eye axial parameters
is an important factor in visual quality that affects postoperative patients with eye diseases. In order to
measure the parameters of the eye axis, the eye axis measurement method based on the time
domainlow-coherence technique of time domain is presented. The prototype for high-precision and
non-contact measurement is developed and the corresponding experiments are conducted. Using a

combination of low-coherence interference technique and long coherent interference ranging
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technology, a [iber-optic low-coherence tomography measurement system is built using time-domain

mechanical scanning.

The repeatability error of standard lens thickness and mirror spacing

measurements is less than 0.3 pm. In the experimental measurement ol [ish-eye axis parameters, the

structure of the cornea, lens, and retina of the fish eye was clearly tested. The stability and

repeatability of the system meets the design requirements. The tomographic measurement experiment

on fish eyes successfully verified that the system can be used for the measurement of animal eye axis

parameters.

Key words: eye axis measurement; low-coherence interference; coherent tomography; long coherent interference
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Fig. 1 Several mainstream biometric instruments
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Tab.1 Comparison of measurement techniques and parameters of mainstream biometric instruments

SUOER SW-9000

Topcon Aladdin

ZEISS 101.Master500 ZEISS 10L.Master700  Lenstar 1.S900

Measurement technology OLCR OLCR
Axial length/mm 12~34 15~38
Central coreal thickness/mm 0. 300~0. 800 0. 300~0. 800
Corneal radius/mm 4.8~11.1 5~10.5
Axis angle/ (") 0~180 N/A
Anterior chamber depth/mm 1.5~6.0 1~7
Lens thickness/mm 0.5~7.0 0.5~6.5
White-to-white/mm 6.5~16.6 §~14
Pupil diameter/mm 1.9~13.5 0.5~10

OLCR SSOCT OLCR
14~38 14~38 14~32
N/A 0.2~1.2 0. 300~0. 800
5~10 o~11 5~10.5
N/A N/A 0~180
1.5~6.5 0.7~8 1.5~6.5
N/A 1~10 0.5~6.5
8§~16 8§~16 7~16
N/A N/A 2~13
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Fig. 2 Principle schematic of low coherence tomography
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Fig. 3 Principle of thickness measurement with long
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(Sample arm not included)
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Fig. 9 Interference signal of standard objective AMT100

AP 20 WL A9 B0 W B A B R 1Y R R
B CFEMREZNE 2 i, TR 2 W
PR TR T 23R A, DR O U R R B A 1 A e 22
[N

Febr LMY EEA 4 G RN A TR
AN G i R SR 5 55 . HLFE B AR L L R R e
JEE TR G T 25 SRAR 22 B0, 2 vh ) R A B 1 e
T Y PGS TR ANl 10 s, i T2 BT 3 ok
R DAL HC AR AR A T 0 6 K i A5 B R 2O

BB L2 21,097 pm,

K2 WHEWE AMTIO EHERUEER
Tab. 2 Mirror interval measurement result of standard

objective AMT100

Number Thickness1 Thickness2
1 2 966. 114 9 991. 965
2 2 966. 337 9 991.632
3 2 966. 375 9 991. 829
4 2 966. 749 9 991. 808
5 2 966. 590 9 991. 980
6 2 966. 529 9 991. 706
7 2 966. 316 9 991. 755
8 2 966. 454 9 991. 683
9 2 966.521 9 991. 715
10 2 966. 397 9 991. 796
11 2 966. 220 9 991. 770
12 2 966.401 9 991. 043
13 2 966. 456 9 991. 034
14 2 966. 444 9 991. 715
15 2 966.571 9 991. 680
16 2 966.613 9 991.767
17 2 966.718 9 991. 769
18 2 966. 427 9 991. 596
19 2 966. 266 9 992. 144
20 2 966. 168 9991.912

Average value 2 966.433 9 991. 715
o 0.170 0. 265
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