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1. Introduction

BACKGROUND: Compared to laser, light-emitting diodes — nen-coherent and divergent light sources requires that the developed opticel system support steering and focusing of light on the desired target when acquiring information regarding human tissues. CBJECTIVE: A new optical system with an

2 P | d
srexisldesan ultrawide angle was designed to caver large aress of the eye, including facial aress near the eye, in order to overcome the limited field of view of optical systems used for and

METHODS: To achieve a compad and handheld optical system for
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: RE‘{IE and and i ‘2 contrast auto-f {(AF) method must be used, and the weight reduction of the AF group is considered during the design process to satisfy the effective focal length (EFL). back focal length (BFL). and front focal length (FFL) in the proposed optical system using
iscussion

Gaussian-bracket methed. RESULTS: The designed optical system can focus from infinity to a magnification of - 0.19 times, representing a distance of 114.25% mm from the first surface of the optical system to the object. The AF lens moving distance from infinity to the minimum distance is

4. Cendlusion approximately 4.284 mm. The full width st half maximum [FWHM) values of the red, green, and blue light-emitting dicdes were 16 mm, 35 mm, and 22 mm, respectively. CONCLUSIONS: We have designed =n ultrewide-angle optical system for compact optical systems that are suitable for high-
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1. Introduetion

Compared with medicel imaging modalities such as X rays. computed tomography (CT). positran emission (PET) and
scattering effects [[ 11]. In optical imsging, light sources are used to obtain information regsrding the ocular tissues of the human eyes, indluding dsmage to the optic nerve fiber and optic disc in the eye [[ 2], [5]1. Being a coherent and non-divergent light source, lsser

imaging (MRI). the optical imaging modslity is specislized in diagnosis in the field of ophthalmology owing to its limited penetration depth and
is the gold standard in ephthalmolegy [ 5]

Compared with lasers, light-emitting diodes (LEDs) are non-coherent and divergent; thus. spedlized optical systems are needed when LED sources are used for steering the light nd focusing it on the terget [[8]].

If the disease regicn is spresd scioss s |arge srea extending beyond the eye snd the facial ragion, physicians must maneuver the imaging probes st different positions within and cutside the eyes, and the scquired images must be processed to show the entire regicn becsuse typical optical systems used for ophthalmalegy
applicstions, such as optical coherent

and slit-lamp b systems, have a limited field of view [FOV) [11]]. Compared with lasers, LEDs are relstively compact light sources, allewing designed optical system to be handled by users with more esse in diagnosis. Therefore, we developed ultrawide-angle

cptical systems for snd =5 illustrsted in Fig. 1

Graph: Figure 1.Conceptual block diagram of the designed ultrawide-angle optical system for and

(a) focused in the eye, (b) unfocused to cover a wide area, and (¢} focused outside the eye.

In Fig. 1a. the designed optical system supports focusing of LED within the eye. Therefore, a similer configuration can be employed for both opticel coherent

end slitlamp b systems. Figure 1b shows thet the designed optical system is able to inorease the FOV to fadial areas beyond the eye. As
illustrated in Fig. 1c the designed optical system can allow focusing of LED light to beyond the eyes by moving the LED light source mechanically or electronically. This can be helpful if the facial aress outside the eye need to be diagnosed by a physician. Therefore, cur designed optical system supports imeging acoss & wide

FOV. ss depicted in Fig. 1.

The near-infrared and visitle light for and

sre typically in the wavelength range of 400 to 700 nm, =s light of these wavelengths is readily sbsorbed by eye snd siin tissues [[12]). The wavelength range used is typically determined scoording to the type of tissue, such as melanin,

o di to reves! regarding diseases related to the eye and facial skin [14]]. Similsr to lasers, LEDs must effectively generate light signals with adequate smplitudes, but there are energy and power limitstions for svoiding demage to human tissues for each wavelength, s

defined by ANSI standards [1€]]. Additionally, the high optical abemations and low spatisl resolutions caused by LED light scurces during the use of optical systems may detericrate the signal quality of the information received from human tissues [[17]]. Therefore, any ultrawide-sngle optical system with LED light sources must

be properly designed for and
concludes the paper.

in order to generate proper illumination with adequate power. The detailed architectures and design methods of the optical system are desoribed in Section 2. The performance data for the developed optical system are presented in Section 3. Section 4
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Abstract.
BACKGROUND: Compared to laser, light-cmitting diodes - non-coherent and divergent light sources requires that the devel-
oped optical system support steering and focusing of light on the desired target when acquiring information regarding human
lissues.

OBJECTIVE: A new optical system with an ultrawide angle was designed to cover large arcas of the eye, including facial
areas near (he eye, in order (o overcome the limited field of view of optical systems used for ophthalmology and dermatology

apy
ME Ill()l)b To achieve a compact and handheld optical system for and i a contrast
auto-focus (AF) method must be uscd, and the weight reduction of the AF group is considered during the design process (0
satisfy the effective focal length (EFL), back focal length (BFL), and front focal length (FFL) in the proposed optical system
using Gaussian-bracket method.

RESULTS: The designed optical system can focus from infinity to a magnification of —0.19 times, representing a distance
of 114.359 mm from the first surface of the optical system 1o the object. The AF lens moving distance from infinity (o the
mum distance is approximately 4.984 mm. The full width at half maximum (FWHM) values of the red, green, and blue
light-emitting diodes were 16 mm, 35 mm, and 22 mm, respectively.

CONCLUSIONS: We have designed an ultrawide-angle optical system for compact optical systems that arc suitable for high-

and i

Keywords: Ultra-wide-angle, light emitting diode, ophthalmology, dermatology
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