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Design of a capsule endoscope with better illumination

HUANG Yuanfei', CAO Yu’, DUAN Yanchun’
1. Institute of Clinical Pharmacology, Xiangya Hospital, Central South University, Changsha 410006, China; 2. Department of
Communication Engineering, School of Information Science and Technology, Xiamen University, Xiamen 361005, China; 3. Chenzhou

Psychiatric Hospital, Chenzhou 423000, China

Abstract: A capsule endoscope with large illumination angles is designed to allow light energy at the center be mainly distributed
into illuminated area with greater light-emitting angles through a specific structure, which enlarges the illumination angles and
meets the requirement of a field of view of 140° . The light-transmitting bulb shell was modeled by 3D software Solidworks,
and the optical simulation was achieved by ray tracing software Tracepro. The luminous intensity distributions at different
distances from the light source were analyzed, and the results showed that the improved capsule endoscopy can realize a field
of view of 140°.
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a: Polar distribution of luminous intensity
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b: Rectangular distribution of luminous intensity
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Fig.1 Lambertian luminous intensity distribution
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Fig.2 Three—dimensional structure of capsule endoscope

1: LED light source; 2: Optical imaging lens; 3: Bubble shell; 4:

Control circuit
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a: Polar distribution of luminous intensity
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Fig.3 Luminous intensity distribution of ordinary endoscope
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Fig.3 Diagram of target receiving surface

1: Capsule endoscope; 2: 10 mm receiving surface; 3: 20 mm receiving

surface; 4: 50 mm receiving surface; 5: 100 mm receiving surface
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Fig.5 Illumination distribution of ordinary endoscope on the target receiving surface at different distances from the light source
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Fig.6 Schematic diagram of the optical path of the light

through the surface of the ring microstructure
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a: Three—dimensional structure

b: Bubble shell profile
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Fig.7 Structure of concave lens and light—transmitting bulb
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Fig.8 Luminous intensity distribution of improved capsule endoscope
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Fig.9 Illumination distribution of improved endoscope on the target receiving surface at different distances from the light source
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