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Design of a Panoramic Fiber Optical System for Laser Echo Receiving
Abstract
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Key words

A solution of optical system to receive laser echo light based on the configuration and transmission
properties of fiber bundle is proposed. This system just needs a detector with diameter of 3 mm for realizing the
light matching the circular detector. The emergent light from the fiber bundle is converged on the detector by the

panoramic detection. The system consists of three parts: front coupling system, fiber bundle and rear focusing optical
system. 8 sets of coupling subsystem couple the eight sectors’ laser echo lights into the fiber bundle. Then, fiber

bundle as a device to collect light, converts the 8 rectangular fields of incident light into a circular field of emergent

rear focusing optical system. The energy receiving efficiency is more than 80 % and the difference between each view
OCIS codes

is less than 8% through simulation. The result indicates that the system's detection range is far and consistent in
each direction. Due to requiring only one infrared detector to realize no blind spot panoramic detection. It facilitates
optical design; panoramic detection; fiber bundle; single detector
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Fig. 1 Schematic of the system structure
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Fig. 6 Structure of the focusing system
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Fig. 7 Ray tracing diagram of the focusing system
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Table 1  Energy receiving efficiencies in various fields when the system equivalent aperture is 4 mm

Sagittal field /(°) 0 10 15 20 23
Efficiency in meridianal 0° field /% 87.4 87.0 85.7 84.3 81.8 80. 2
Efficiency in meridianal 2° field /% 87.2 86.8 85.6 84.1 81.6 80. 1

M1 AT LUF . 45 003 R B4 R 1 35 3
8020 LA I, L et H Ar - 17 HL 45 L7 A i e iR 1y
SRR ERAB 85, AL HATC I L3R
SE. 8 5 T ARG AL L g AR ORI K 2
G M HE A — 2L

ﬁberbundl{‘ P

8 sets of
coupling system

focusing system

K8 W RGN
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