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Abstract: This paper reviews smartphone—based ophthalmic diagnostic technologies and analyzes the technical features of slit lamp micro-
scopes, fundus imaging devices and corneal topographers that use smartphone optical imaging technology for ocular structural examination.
From the research, the application of smartphones in ophthalmology has the advantages of good portability, ease of use and low cost, which can
increase the opportunities of patients, especially patients in areas with scarce medical resources, to have access to ophthalmic disease diagno-
sis, and can save professional medical resources. In the future, smartphone—based ophthalmic diagnostic devices will have a wide range of ap-
plications in hospitals, clinics and community health centers for ophthalmic disease screening, and can also be used in medical schools for
clinical teaching.
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Fig.1 Optical system structure of the smartphone—based slit lamp mi-
croscope
E1 ETFEEFIHNABITEMRELZREEN

WL FR G R AT BRI O 3, AT e A R, 22ROt
5 5 T % s B A AR TR B LB 28t i R
I E G, AR5 AR A A B VR B0 R LUR S TR
RO , BB Z B B AU S B R TG IR . A G
i T AE R IEZYN S 5 W [/ €2 g N ]
E ) B RN s BRI B 2 AR TR BE LB Sk, SR
AT ARG R o HB Tl £ 7E T, 0 000 P4 B
THLRYRAG K 5 R A i 5 o S IR
F Gurram 25 fli PR 2 Xperia S F- 4 FAAZ K il F 24
B AT B DR, SR — R AVIR G A 4 A R
B T LA AR NE 5 BEZ , 25 e 42 f 5% FE R gt & i
K, LK THLS RLB0AT H 58 5 B, A A R T I R
HF IS TR RYROCR AR BN TR R, ¥ MR Y
GO B0 N SR T & VLAY 2 AR5, fh b T O 3
PeHR M B . Toslak 45058 st 5 il (1) — 30 FiC #4515
iPhone 6 ¥ 3% T 24B T H 52—, B iPhone 6 #2153k 1.5um

15 R /N RBRAT 40 75 B BCR R LK iPhone 6 19 6 15 %X
TR ARABE A, WEW T 1L 0.37 pum 740 0 3 395 6 XF £ it
AT R TR RE THL R OB R AT A7 . A, R B
FHLE R 1 % R A R A, T SRR 5T R Y o
AU TS TR TR A A I ), T AR AR R (An-
terior Imaging Module, AIM) #5452 Y, 454 iPhone 6S %2355 T
ZBIT WL 2) o Horp, J g i Bl - 5 2T Y
RSO R GEARVERT , BG5BT ST Y [ 7 £5
FUOR SN RE T LAY AR L, JO AT AN T sh R, Dy B2
AR TARORAE R . eAb A fil BE A T AL I AN 2
HidE Rk T ERZ R E 2R,

—_—

. -
Y
a -~

(a) Hardware design of AIM
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(b)  AIM mounted on a slit lamp
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Fig.2 Exterior of AIM
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Fig. 3 Anterior segment microscope on the iPhone 6 Plus
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Fig.4 Comparison of anterior segment images
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Fig. 5 Structure of the smartphone— based Placido disc corneal topog-
rapher
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Fig. 6 Smartphone—based corneal topographers
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Fig.7 Comparison of corneal images based on the Placido principle
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Fig. 8 Basic optical design of the smartphone—based fundus
imaging device
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Fig. 9 Smartphone—based direct ophthalmoscopes
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Fig. 11 Comparison of fundus images
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(a) Volk iNview (b) Remidio NMFOP
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Fig. 14 Smartphone-based indirect ophthalmoscopes
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Fig. 15 Comparison of fundus images
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